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January  5,  1892. 
Professor  Newton,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  months  of  November  and  December 
1891  :— 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  November  was  45,  of  which  20  were  by 
presentation,  1  by  birth,  15  by  purchase,  and  9  on  deposit.  The 
total  number  of  departures  during  the  same  period,  by  death  and 
removals,  was  91. 

Amongst  these  attention  may  be  called  to  the  four  Spotted-billed 
Pelicans  (Pelecanus  manillensis),  received  from  Calcutta.  This 
species,  which  is  new  to  us,  is  a  close  ally  of  the  African  P.  rufescens. 
When  the  birds  come  into  full  plumage  we  shall  be  able  to  see  how 
far  thev  differ  from  their  African  relative. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  December  1891  were  82  in  number.  Of  these  71  were 
acquired  by  presentation,  8  by  purchase,  and  3  by  exchange.  The 
total  number  of  departures  during  the  same  period,  by  death  and  re- 
movals, was  74. 

Amongst  these  special  attention  may  be  called  to  the  second 
spedmen  we  have  received  of  the  Formosan  Fruit-Bat  (Pieropus 
Mortut),  of  which  the  original  specimen  was  received  in  January, 
1873  (see  P.Z.  S.  1873,  p.  192,  pi.  xxii.').     The  present  example 

^  This  speoimeii  died  Oct.  4, 1879,  and  was  acquired  by  the  British  MuBeum. 

-p.L.a 
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was  presented  to  the  Society  by  Thomas  Perkins,  Esq.,  F.Z.S.^ 
Dec.  1st,  1891. 


Dr.  E.  C.  Stirling,  G.M.Z.S.,  exhibited  some  specimens  of  the 
new  Australian  Marsupial  (Notort/ctes  typhlopi),  and  gave  a  short 
account  of  the  habits  of  this  remarkable  animal,  as  observed  m  a 
specimen  recently  kept  in  captivity  by  one  of  his  correspondents. 


The  following  extract  was  read  from  a  letter  received  by  the 
Secretary  from  Dr.  F.  A.  Jentink,  F.M.Z.S.,  dated  Leyden, 
4th  December,  1891:— 

'*  In  a  paper  published  September  1890  (Notes  from  the  Leyden 
Museum,  p.  222)  I  called  the  attention  of  naturalists  to  the  re- 
markable Bush-rat,  Pithechir  melanurus,  from  Javjia  and  Sumatra. 
The  type  of  this  black-tailed  red  Rat  is  a  drawing  in  colours,  by 
Duvaucel,  reproduced  in  Cuvier's  *  Mamraifferes.*  No  specimen  of 
the  Pithechir  melanurus  is  in  the  Paris  Museum,  nor  has  it  ever 
been  observed  by  a  naturalist,  except  by  the  late  Dr.  S.  Miiller,  who 
procured  in  1834  two  skins  from  Padang  and  Batavia  for  the  Leyden 
Museum,  where  they  are  still  preserved.  I  thiuk  it  will  highly 
interest  the  members  of  the  Zoological  Society  to  know  that  I  have 
just  received  a  postcard  from  Mr.  Pasteur,  of  Batavia,  announcing 
that  he  has  in  his  possession  a  whole  family  ( cJ ,  $  and  young)  of 
P.  melanurus,  captured  in  the  neighbourhood  of  Batavia,  which  he 
intends  to  present  to  our  Museum.     Within  a  few  weeks,  I  hope  to 

Set  them,  preserved  in  spirit,  and  to  be  able  to  give  a  more  detailed 
escription  of  the  specimens  and  their  skeletons  &c." 


Mr.  Ernst  Uartert  exhibited  31  clutches  of  eggs  of  different  birds' 
eggs  associated  with  e^rgs  of  CuaUus  auunrus,  mostly  collected  by 
himself  and  reliable  friends,  lie  made  remarks  about  the  mimicry 
of  the  tgg  in  the  CucuiiAe,  and  observed  that  some  of  the  Indian 
species  of  this  family  illustrate  this  fact  much  better  than  the 
European  Cuckoo. 

Although  attempts  had  been  made  to  prove  the  contrary,  one 
iudividual  female  Cuckoo  iu  his  opinion  always  laid  similariy  coloured 
^Egs.  To  prove  this  fact  he  called  attention  to  several  series  of  eggs 
that  had  ap(karently  been  laid  by  one  female.  In  every  case  the 
^p:g8  of  the  same  female  ware  entirdy  amilar  to  each  other  in  form, 
site,  and  cokmr. 

As  a  Tery  remarkable  fact  Mr.  Hartert  menlioQed  diat  as  regards 
the  dark  i^aed  nests  of  the  Common  Wren  ito  adaptation  of  the  egg 
of  tht  Cud^oo  to  the  eggs  of  the  owner  had  ever  been  noticed. 


The  fbUowiug  papers  were  read  ^ 
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I.  On  a  small  Collection  of  Mammals^  Reptiles,  and 
Batrachians  from  Barbary.  By  John  Anderson^  M.D., 
LL.D.,  P.R.S. 

[BeoeiVed  NoTember  31, 1891.] 
(Plate  I.) 

The  Mammals,  Reptiles,  and  Batrachians  enumerated  in  the 
following  notes  were  ohtained  either  by  myself  in  Algeria  and 
Tunisia,  or  by  my  collector  at  Duirat,  in  the  latter  region,  on  the 
confines  of  TripoU.  But  besides  these,  several  species  of  Reptiles 
from  the  Sahara,  purchased  from  a  collector  at  Biskra  \  are  also 
included  in  the  list.  The  specimens  collected  by  me  were  acquired 
between  December  and  the  beginning  of  May,  and  those  captured 
by  my  collector  between  the  middle  of  May  and  the  end  of  June.^ 

The  weather  experienced  in  Algeria,  in  the  winter  and  spring  of 
1889-90,  was  very  unfavourable  to  collecting  natural  history  speci- 
mens, and  more  especially  reptiles.  In  Algiers  itself,  from  the  end 
of  November  until  the  7th  February,  there  was  a  succession  of 
rainless  intervals  followed  by  protracted  periods  of  wet  weather 
accompanied  with  high  winds,  and  so  cold  that  fires  were  indis- 
pensable while  the  wet  weather  lasted.  During  these  storms  what 
fell  as  rain  in  the  lower  altitudes  of  the  Tell,  came  down  as  snow 
on  the  Atlas  and  the  high  plateaux,  a  cold  wind  blowing  from  off 
their  heights.  On  the  10th  February  I  encountered  snow  a  metre 
in  depth  on  Mount  Beni  Salah  (5379  ft.)  above  Bltdah,  at  an 
elevation  of  about  1200  to  1500  ft.  below  the  summit ;  and  M.  Lataste 
records  that,  on  the  22nd  April  1881,  the  rain  and  hail  that  fell  at 
that  elevation  on  this  mountain  prevented  him  from  passing  beyond 
the  farm  called  La  Glacitre^  where  snow  is  stored  for  use  in  summer 
at  Algiers.  This  bad  weather  was  not  confined  to  the  neighbourhood 
of  Algiers,  because,  while  there,  there  were  constant  reports  coming 
in  of  heavy  snow  in  Kabylia,  at  Setif,  Constantine,  and  Batna,  and 
indeed  over  the  high  plateaux  generally,  these  storms  occasionally 
making  themselves  felt  as  far  south  as  Biskra,  whence  it  was  reported 

^  The  localities  in  which  the  specimens  had  been  captured  were  in  erery 
instance  carefully  noted  on  the  bottles. 

'  The  following  is  a  list  of  the  localities  visited  by  me,  with  the  altitudes  of 
some  of  them,  and  the  date  when  I  was  at  each : — ^Algiers,  Not.-7  Feb. ;  Blidah, 
on  the  southern  slope  of  the  plain  of  the  Metidji,  7th-12th  Feb. ;  Hammam 
R'irha,  1800  ft.,  12th-27th  Feb. ;  Orun,  27th  Feb.-6th  March ;  Tlemgen, 
2600  ft„  6th-llth  March;  Oran,  llth-13th  March;  Milianah,  2400  ft.,  13th- 
I9th  March;  Algiers,  19th-31st  March;  Tizi  Ouzou,  Slst  March;  Fort 
National,  Kabylia,  3153  ft.,  1st  April;  Tizi  Ouzou,  lst-2nd  April;  Bordj 
Bouira,  2nd  April ;  Bougie,  3rd-5th  April ;  Kharata,  Ohabet  el  Akhira,  1280  ft, 
5th^th  AprU;  Setif,  3573  ft.,  8th-10th  AprU ;  Constantine,  2093  ft.,  10th- 
15th  April;  Biskra,  360  ft.,  15th-22nd  April;  Constantine,  22nd -23rd  April ; 
Hammam  Maskoutine,  23rd-28th  April ;  Souk  el  Arba,  plain  of  the  Mec^eida, 
Tnnitta,  29th  April ;  Tunis,  30th  Apra-12th  May. 
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that  a  heavT  fell  of  rain  had  caused  the  collapse  of  some  of  the  mad- 
houses of  that  oasia.  While  at  Tlemsen,  in  the  beginning  of  March, 
after  experienciog  tvo  delightful  daya  of  bright  sunshine,  during 
which  liiards  be^n  to  show  themRelTea,  we  were  driven  from  it  by 
a  storm  of  rain  and  sleet,  accompanied  by  a  biting  wind  from  the 
south-nest,  the  direction  from  which  these  storms  generally  came, 
that  lasted  for  two  days.  About  this  period,  the  railways  that  run 
southwards  from  Oran  to  the  Sahara  were  blocked  with  snow.  At 
Oran  the  weather  was  equally  unsettled,  clear  interrals  of  sunshine 
alternating  with  days  of  heavy  rain.  At  Milianah,  on  the  morning 
of  the  18th  March,  we  awoke  to  find  the  tops  of  the  houses  and 
the  ground  covered  with  snow,  and,  during  a  previous  storm, 
towards  the  end  of  February,  snow  had  fnlleu  as  low  as  Hammam 
R'irha.  At  Algiers  we  were  delayed  for  thirteen  days  (19th  March 
to  ^Jlst),  waiting  until  the  snow  bad  disappeared  from  the 
mountain  in  Kabylia  on  which  Fort  National  stands.  At  Kharala, 
at  the  head  of  the  gorge  Chabet  el  Akbira,  we  were  storm-stayed  for 
three  days,  as  torrential  rains,  lasting  for  two  days,  had  carried  away 
parts  of  the  road  behind  and  in  froot  of  us>  When  we  had  arrived 
on  the  treeless  plateau  on  which  Selif  stands,  the  frost  was  so  intense 
on  the  morning  (lOth  April)  on  which  we  left  it,  that  every  pool  was  ' 
frozen.  The  eveniog  of  the  day  following  our  arrival  at  Biskra,  the 
wind  rose  with  violence  from  the  north  accompanied  by  heavy  rain 
which  continued  through  the  night  and  part  of  the  neit  day.  The 
Oued  Biskra  was  so  flooded  by  this  storm  from  the  Aures  mouotains, 
that  the  route  to  Sidi  Okha  which  lies  across  it  was  closed  for  a 
day.  My  experience  of  an  Algerian  winter  I  was  told  was  quite 
exceptional ;  bat,  since  my  return  to  this  country,  I  have  iitudied 
with  interest  the  reports  of  the  weather  experienced  in  Algeria  last 
winter,  and  I  fi.id  that  it  has  been  even  more  exceptional  than  the  pre- 
vious vrioter.  Snow  fell  in  Algiers  itself,  and  so  heavily  in  Tunisia  that 
native  houses  broke  down  under  its  weight,  whde  some  deaths  from 
cold  were  recorded.  In  the  west  also  it  was  very  severe,  as  some 
anxietv  was  felt,  during  one  of  the  storms,  for  an  outlying  village 
near  Tlem^en  which  had  become  completely  isolated,  by  reason  of 
the  snow  that  surrounded  it.  In  connection  with  these  observations 
on  the  winter  climate  of  Algeria,  I  observe  M.  Lalaste  mentions  the 
spring  of  IS81  was  bo  little  advanced  by  the  middle  of  Mavi  when 
he  was  at  Bougie,  that  he  was  compelled  to  turn  southwards.  It 
was  only  when  we  had  travelled  as  far  west  as  Ilammam  Meskoutiue, 
removed  somewhat  from  tbe  direct  influence  of  the  storms  that  come 
ap  from  the  Atlantic,  that  we  began  to  experience  genial  weather  and 
bright  sunshine,  under  the  influence  of  which  snakes  andlizards  began 
to  shake  oS  the  torpidity  of  winter,  and  by  the  time  we  had  reached 
Tunis,  30tb  April,  tne  beat  in  the  sun  had  become  so  great  that  I 
abandoned  the  intention  I  bad  formed  of  going  to  Duirat,  and  sent 
ray  collector  there  instead. 

I  have  given  these  details  regarding  the  weather  encountered  in 
Algeria  in  1889-!)0  because  the  character  of  tbe  winter  climate 
does  not  appear  generally  known,  and  as  they  serve  to  explain,  to  a 
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grett  degree,  why  the  collection  of  reptiles  made  by  me  is  so  com- 
paratiTelj  meagre. 

M.  Lataste,  the  most  recent  and  successful  inyestigator  of  the 
Vertebrate  fauna  of  Barbarj,  has  recorded  his  observations  on  the 
Mammalia  inhabiting  that  region  in  two  works\  He  has  been  able, 
by  his  collections  and  extensive  researches  in  the  country  and  by  the 
labours  of  other  naturalists,  to  bring  up  the  number  of  Mammalian 
species  inhabiting  Barbary  to  84. 

Among  the  eleven  species  of  small  Mammalia  found  by  me  the 
only  one  calling  for  special  remark  is  Plecotu9  auritus,  obtained  by 
my  collector  in  considerable  numbers  at  Duirat.  The  interest 
attached  to  these  specimens  is  that,  while  the  species  is  an  addition 
to  the  fauna  of  Tunisia,  it  is  only  the  second  time  that  it 
has  been  reported  from  Barbary.  M.  Loche  had  observed  a  specimen 
in  the  flesh,  at  Blidah,  in  the  hands  of  a  child  who  had  caught  it ; 
but  M.  Lataste  was  of  the  opinion  that  the  species  was  one  of  eight 
included  by  M.  Loche  in  his  list  of  Mammals  of  Algeria,  all  of 
which  would  probably  be  ultimately  erased  from  the  list.  This 
however,  is  included  by  M.  Lataste  in  his  Catalogue  along  vrith  the 
other  seven. 

Another  valuable  result  of  M.  Lataste's  labours  was  read  before  this 
Society  on  the  18th  November  last.  I  refer  to  Mr.  Boulenger's 
'^  Catalogue  of  the  Reptiles  and  Batrachia  of  Barbary,  based  chiefly 
upon  the  notes  and  collections  made  by  M.  Lataste  in  1880-84. 
Long  before  his  Catalogue  was  finally  printed  off,  Mr.  Boulenger 
very  kindly  gave  me  the  use  of  a  set  of  proofs  to  assist  me  in  naming 
my  specimens,  and  by  their  aid,  and  by  means  of  the  excellent  keys 
and  concise  descriptions  embodied  in  the  Catalogue,  the  identification 
of  the  specimens  was  easily  accomplished,  even  in  so  difficult  a  genus 
as  AcanihodactyUts, 

Moreover,  as  the  specimens,  afler  they  had  been  referred  to  their 
respective  species,  were  compared  with  the  representatives  of  the 
species  in  the  British  Museum,  I  have  every  confidence  that  each 
has  been  correctly  named. 

Mr.  Boulenger's  Catalogue  enumerates  64  species  of  Reptiles  and 
10  species  of  Batrachians,  whereas  my  small  collection  contains  only 
33  Reptiles  and  six  ecaudate  Batrachians,  none  of  the  caudate  forms 
having  been  obtained.  Mr.  Boulenger  has  given  a  most  instructive 
list  illustrating  in  tabulAr  form  the  distribution  of  the  Reptilia  and 
Batrachia  of  Barbary ;  and  the  only  addition  these  specimens  make 
to  it  is  the  extension  of  the  range  of  Lacerta  ocellata^  var.  tangitana^ 
to  the  Tell  region  of  Algeria,  in  the  Province  of  Oran. 

At  Duirat,  in  Tunisia,  a  locality  where  apparently  forms  distinc- 
tive of  the  Tell  and  of  the  fauna  of  the  Sahara  meet,  and  which  in 
position  seems  to  bear  much  the  same  relation  to  the  Tunisian  desert 
that  Biskra  has  to  the  Algerian  Sahara,  my  collector  obtained  one 

^  **  fctude  de  U  Faune  des  Yert^br^  de  Barbarie :  Catalogue  Provisoire  des 
Mammifirea  Ap^U^ques  Sauvages  "  Aotes  de  la  Soc.  Linn^nne  de  Bordeaux, 
t.  xzxix.  pp.  128-2^.  And  as  a  separate  work,  1885.  Catalogue  Critique  des 
Manimifira  Ap^lagiques  Sauvages  de  la  Tunisie,  1887. 
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nell-marked  new  species  of  the  genua  Chalddea,  of  whidi  I  gjre  a 
description  and  three  figures,  accompanied,  for  the  sake  of  comparison, 
by  two  views  of  the  head  of  its  nearest  ally,  C.  sepoidet,  Audouin, 
At  the  same  place  ni\  collector  also  found  a  Viper  distinctl; 
referable  to  F.  uhetina,  out,  at  the  same  time,  differing  ao  much 
iTom  the  typical  form,  in  some  of  the  details  of  its  structure,  that  I 
have  bad  no  other  course  left  me  but  to  deacribe  it  as  a  variety. 


KAKHALIA. 

Order  CHIROPTEEA. 

Family  I.  Bhinolophidx. 

Genua  Rhinolopbtis,  Geofiroy. 

1.  Rhinolophos  kcrtalk,  Blasius;  Lataste,  Etude  de  la 
Faune  des  Vert^br^sde  Barbarie,  1885,  p.  65. 

1  (f,  cave  at  Hammam  Meskoutine,  Province  of  Constantine. 

Family  If.  YESPBRTiLioirtDs. 
Genus  Plecotdb,  Geofiroy. 

2.  Plecotos  ACRirns,  Linnsus ;  Lataste,  Etude  de  la  Panne  dea 
VertAr^de  Barbaric,  1885,  p.  66. 

2  d  &  14  $  ,  Duirat,  Tunisia. 

Beyond  M.  Loche's  statement '  that  he  saw  a  specimen  of  this  Bat 
in  the  hands  of  a  child  at  Blidah,  lam  not  aware  of  any  other  nodce 
of  Its  occurrence  in  Algeria,  and  this  is  the  first  time  it  haa  been 
reported  from  Tunisia.  The  foregoing  specimens,  instead  of  being 
light  brown,  are  pale  ashy  on  the  upper  surface,  the  light  colour 
generally  distinctive  of  this  Bat  in  desert  regions. 

Genus  VEfiPERnco,  Keys.  &  Bias. 

3.  Veeperugo  KCHI.I,  Natterer ;  Lataste,  Etude  de  la  Faune  des 
Vertebras  de  Barbarie,  1885,  p.  70;  id.  Cat.  Crit.  dea  Mammif. 
Ap^laglques  Sauvages  de  la  Tunisie,  1887,  p.  2. 

1  cf  &  1  $ ',  Duirat,  Tunisia. 

'  Cat.  dee  Mammif.  st  dea  OiBeaui  obterv ja  eo  Algdrie,  1858,  sp.  43. 
*  The  wing  and  int«rfemarsl  membranea  of  one  of  (jteee  BaU  are  torn  and 
ahriTcIled  up  in  placea  along  the  iniirBins  to  such  an  extent  that  Ijie  Sight  of 
the  animal  muBt  hare  been  lualeriall}'  afiected  b^  it.  Here  and  there  over  tb« 
surlacM  of  the  niembranea,  and  elaewbere  on  tbe  body,  tbero  are  denaa  coluuiea 
of  a  rninulfl  vhite  Acana,  and  it  tfeaa  probable  tbat  the  irritation  produced  b; 

.1 L^.i  ... .,_  ;_o lation  reaulting  in  the  partial  destruction  of  the  mem- 

.  held  affuitist  the  ligbt,  nere  Heeii  to  be  cohered  nitb 
leai  old  inflamed  areas  due  to  the  same  cause.  Mr.  A. 
k  to  determine  the  nature  of  tbeae  Acari,  The  following 
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This  widely  distributed  Bat  was  recorded  from  the  Tunisian  Chotts 
bj  M.  Lataste  in  1885>  and  again,  in  1885,  from  £1  Hammam 
de  Cabes,  at  the  eastern  extremity  of  these  salt-water  lakes  of 
Toniaa. 

Oenns  Minioptertjs,  Bonaparte. 

4.  MiNiOFTERTTS  SCHREIBER8I,  Natterer ;  Lataste,  Etude  de  la 
Fanne  des  YertAr^s  deBarbarie^  1885,  p.  75. 

2  S  &2  $ ,  cave  at  Hammam  Meskoutine,  Proyince  of  Con* 
stantine. 

'The  most  easterly  point  in  the  distribution  of  this  Bat  recorded  by 
M.  Lataste  was  Cape  Okas,  near  Bougie.  This  new  locality  hrings  it 
dose  to  Tunisia,  in  which  proTince,  howeyer,  it  has  not  yet  been 
observed. 


Order  IN8ECTIV0RA. 

Family  I.  Macroscelidida. 

Genus  Macroscelides. 

1.  Macroscelides  rozeti>  Duvemoy ;  Lataste,  Etude  de  la 
Faune  des  Yert^r^  de  Barbarie,  1885,  p.  77 ;  id.  Cat.  Crit.  des 
Mammif.  Ap^lagiques  Sauyages,  1887,  p.  4. 

2  d  &  2  $ ,  Duirat,  Tunisia ;  1  $  ,  hills  behind  Biskra. 

This  species  has  been  found  at  Mount  Santa  Cruz,  Oran  (in  the 
Tell),  whence  also  probably  came  the  specimen  from  which  Duyemoy 
described  the  species.  It  likewise  inhabits  the  high  plateaux,  and  has 
been  recorded  from  (north  to  south)  AVn  Oussera,  about  3000  ft. 
above  the  sea,  Djelfa,  3792  ft.,  Ain  el  Ibel,  about  3700  ft.,  and  also 
from  the  slopes  tending  to  the  Sahara,  such  as  Laghouat,  2437  ft., 
and  Bou  Saada,  1900  ft.  The  specimen  recorded  by  me  from  Biskra, 
360  ft.  aboye  the  sea-leyel,  was  not  obtained  at  this  eleyation,  but 
from  the  hills  behind,  at  what  height  I  cannot  say.     M*  Lataste 


belongs  to  the  genus  Hyalomma  (Koch).  The  species  seems  to  be  either  the 
Ixodes  fiavipes  oi 'Koch  or  the  I,  vespertUionis  of  the  same  author;  it  is  not 
poesible  in  the  present  state  of  our  knowledge  to  identify  it  with  certainty 
m>m  immature  specimens,  but  it  is  probable  that  the  two  species  are  not 
really  distinct ;  both  have  been  recorded  as  bat-parasites,  the  former  by  Kolenati, 
the  latter  hf  Koch.  According  to  modem  classification  this  Acarid  would 
bdong  to  the  genus  Hyalomma,  not  Ixodes. 

**  l%e  other  Acarid,  of  which  there  are  numerous  examples,  was  found  by 
Dr.  Anderson  upon  the  same  Bat  and  upon  Plecotus  aurifus ;  it  is  one  of  tho 
creatures  described  by  Kolenati  as  forming  the  genus  Pepionyssus ;  the  species 
is  probably  his  P.  cruciplica.  These  Peplonyssi  are  all  bat-parasites;  but, 
although  I  am  not  sure  that  the  fact  has  been  publicly  recorded,  I  think  there 
can  be  no  doubt  that  all  the  species  of  the  genus  are  larral  forms  of  Ixodid«, 
the  adults  of  which  we  may  or  may  not  be  acquainted  with,  but  which  cannot 
at  present  be  identified  with  the  lame." 
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has  recorded  it  from  BRtna,  3350  ft.,  on  the  high  plateaux  imme- 
diately to  the  north  of  Bitkra,  wad  he  has  mentioned  gpeamens  from 
the  r^iion  of  the  Tuniuan  Chotta,  Feriana  and  Djehel  Bou-Hedma, 
Tunisia,  but  none  bo  far  from  the  east  ai  Duirai. 

The  female  from  Biskra  I  had  alive  in  my  possession  from  the  l?th 
April  until  the  22nd  May,  I  brought  it  alive  to  Snitzerland,  but, 
after  it  had  been  eight  days  in  Europe,  it  died,  possibly  from  eating 
food  unsuited  to  it.  In  Algeria,  hut  more  especially  in  Tunis,  I 
experienced  no  difficulty  in  obtaining  house-flieB  therewith  to  teed 
it,  aud  on  which  it  throve,  but,  on  my  arrival  in  Europe,  these 
insects  were  so  scarce  that  I  had  first  to  o£Per  it  the  larvie  ou  which 
bird-ranciers  feed  small  insectivorous  birds.  These  it  ate  for  a  day 
or  two,  but,  as  it  afterwards  refused  to  touch  them,  I  had  next  to 
try  it  with  small  cockroachea.  These,  however,  did  not  appear  to 
agree  with  it,  and  in  two  days  more  it  was  dead. 

It  was  very  eipert  in  catching  flies,  aod  as  it  never  attempted  to 
jump  off  any  er^at  height,  I  used  to  place  it  on  a  table,  covered 
with  a  white  cloth,  and  to  scatter  maimed  flies  over  the  table.  When 
it  once  caught  sight  of  a  fly  it  made  a  rapid  mab  at  it,  the  mobile 
proboscis  touched  the  fly,  and  it  disappeared,  the  Shrew  seldom 
allowing  one  to  escape.  The  tongue  is  remarkably  Iode,  exceeding 
the  length  of  the  snout,  on  the  under  surface  of  wbi«i  there  is  a 
well-marked  groove  along  which  possibly  the  tongue  is  projected, 
assisting  in  the  seizure  of  the  insect  prey.  In  its  natural  haunts, 
the  proboscis  is  probably  introduced  into  crevices  where  insects 
lurk. 

It  was  10  tame  that  it  was  generally  placed  on  the  breakfast  table, 
on  which  it  ran  perfectly  at  home,  occasionally  picking  up  minute 
hard  crumbs  from  the  outsidea  of  "  croiuanti "  or  fragments  of 
biscuits.  It  used  also  to  lap  milk  freely  from  a  spoon,  retonung 
every  now  and  again  to  do  ao,  and,  if  it  had  had  its  own  way,  it  wonld 
have  ^rged  itself  with  butter,  but  with  disastrous  effects,  aa  a  siiiaII 
quantity  acted  on  it  as  a  laxative. 

Its  great  delight  while  on  the  table  was  to  get  under  a  covert  of 
some  kind,  and  to  run  from  one  shelter  to  another,  now  and  again 
darting  out  suddenly  when  it  saw  a  fly.  It  never  attempted  to  bite, 
-_j  :.  1  ..  _    ^y  heing  held  in  the  hands,  the  heat  and  cover 

ing  grateful  to  it.  In  this  position  it  would  re- 
',  making  no  effort  to  move, 
ag  waa  acute,  more  especially  to  sharp  aonnds, 
ce  startling  it,  whereas  dull  sounds  it  seemed  to 
ith  r^rd  to  ita  vision,  I  may  mention  that  while 
ir  small  objects  in  motion,  I  could  wave  my  arms 
feet  off,  without  Bcariog  it. 
ere  extremely  rapid,  and  in  ordinary  progrcsnon 
it  was  projected  forwards,  so  to  spei^,  in  abort 
stopping  abruptly  to  look  about. 
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Measorements  of  Macroicelides  roteti. 


miUim. 


Tipof  SDOat  to  Tent 104 

Vent  to  tip  of  tail  without  hairs. . . !     1 14 

Tip  of  snout  to  upper  incisors 

Length  of  hind  foot  with  claws  .. 

Height  of  ear    

Breaidih  of  ear  


14 
31 
29 
20 


miUim. 
94 
112 
13 
31 
29 
20 


9- 

$. 

?• 

millim. 

millim. 

millim. 

108 

105 

95 

110 

117 

100 

13 

14 

14 

32 

32 

32 

31 

30 

28 

20 

22 

19 

There  were  two  foetases  in  the  right  horn  of  the  uterus  of  one  of 
these  females^  a  similar  number  haying  been  recorded  by  M.  Lataste 
in  an  individual  which  he  examined.  In  his  specimen  they  were 
still  very  young  on  the  10th  May>  whereas  in  my  specimeo,  captured 
in  June,  they  were  covered  with  hair  and  evidently  mature.  The 
weight  of  one  of  the  foetuses  was  28  grains  without  the  placenta. 

Family  II.  SoBiciDiB. 

Genus  Crocidura,  Wagler. 

2.  Crocidura  ARAN e a,  Linnseus ;  Lataste,  Etude  de  la  Faune 
des  Yert^bres  de  Barbaric,  1885,  p.  82 ;  id.  Cat.  Crit.  des  Mammif. 
Ap^lagiqnes  Sauvages  de  la  Tunisie,  1887»  p.  6. 

1  5 ,  environs  of  Algiers. 

Snout  to  vent  55  millim. ;  vent  to  tip  of  tail  35  millim. ;  hind 
foot  and  claws  13  miUim. 


Order  BODENTIA. 

Family  I.  Murida. 

Subfamily  Qerbillina. 

Genus  Oerbillus,  Desmarest. 

1.  Oerbilltjs  CAMPE8TR18,  Lcvaillaut ;  Lataste,  Etude  de  la 
Faune  des  Vert^br^s  de  Barbaric,  1885,  p.  142;  id.  Cat.  Crit.  des 
Mammif.  Ap^lagiques  Sauvages  de  la  Tunisie,  1887,  p.  24. 

1  d  >  Duiraty  Tunisia. 

Measurements  of  O.  campestris. 

millim. 

Tip  of  snout  to  vent 90 

Vent  to  tip  of  tail  without  hairs 114 

Height  of  ear 15 

Length  of  hind  foot  with  daws 27 

Occiput  to  vent   32 

This  form  in  its  four  subarticular  and  two  tarsal  tubercles^ 
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2.  Gerbillub  shawi,  Rozet. 

Merionet  Bhawi,  Razet ;  Lfltaste,  Etude  de  la  Faune  des  VertAr& 
de  Barbarie,  1885,  p.  114  i  id.  Cat.  Crit.  dea  Mammif.  Ap^lagiqaea 
Sauxages  de  la  Tuniaie,  1887,  p.  27. 

5  ^  &\  4,  Duirat,  Tunisw. 

Measurements  of  0.  thawi. 


2- 

2. 

?. 

2- 

». 

rf.  ! 

Tip  of  Bnout  to  Tent 

VentWlipof  tail  without 

milliui. 
13.1 

1-25 

33 

41 

mtllim. 
128 

117 
13 

33 
39 

raiUiln. 
117 

119 
13 

3S 

milliin. 

77 

03 
11 

30 

67 
11 

ar 

29 

miUim.  1 
74 

68 
11 

27 
30 

LeQgtb  of  hind  foot  and 

The  lai^est  female  was  gravid  (June),  and  bad  fonr  foetnses,  well 
advanced,  in  each  bora  of  the  uterus. 


Subfamily  Muriate. 

Genus  Mus,  linnnus. 

3.  Mus  MTJscuLDS,  LinnieuB ;  Lataete,  Etude  de  la  Faune  des 

Vert^br^  de  Barbarie,  1885,  p.  135;  id.  Cat.  Crit.  des  Mammif. 

Ap^Agiquei  Sauvnges  de  la  Tuniaie,  1887,  p.  22. 

I  $  juv.,  Bialcra  -,26,  Haminam  Meskoutine,  Province  of  Con- 
atantine;  and  1  iJ,  Duirat,  Tunisia. 


imily  II.   OCTODONTID^. 

US  Ctenodactylcs,  Gray, 

I    uuNDi,   Rothmftn ;    Lntaste,   Etude   de  la 

3e  Barbarie,  1885,  p.  152;  id.  Cat.  Crit.  des 

i,  1887,  p.  31. 

t,  Tunisia. 

to  be  common  on  the  hills  behind  Biskra. 


Family  111.  Dipooid.s. 
Genua  Dipue,  Gmelia. 

s,  Lichtenstein ;  Lataste,  Etude  de  la  Faune 
arie,  1 885,  p.  1 50 ;  id.  Cat.  Crit,  des  Mammif. 
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The  animal  burrowed  in  loose  earth  with  great  rapidity,  completely 
diiappearing  in  a  remarkably  short  time,  driving  the  earth  backwards 
with  its  hind  feet,  and,  as  it  accumulated  behind  them,  turning*  and 
poshing  it  ont  of  the  burrow  with  its  broad  hairy  snout. 

BEPTILIA. 

Order  CHELONIA. 

Family  I.  Tbstudinida. 
Oenus  Testtjdo,  Unnseus. 

1.  Tkstudo  ibera,  Pallas ;  Boulenger,  Trans.  Zool.  Soc.  London, 
Tol.  xiiL  pt.  iii.  1891,  p.  104. 

5,  neighbourhood  of  Algiers ;  2,  Duirat,  Tunisia. 

QenoB  Clkmmts,  Wagler. 

2.  Clsmmts  lbprosa,  Schweigger ;  Boulenger,  loc.  ciL  p.  106. 

3  $ ,  Duiraty  Tunisia. 

I  also  obtained  a  specimen  of  this  species  at  Biskra,  but  it  escaped. 

Order  SQUAMATA. 

Suborder  I.  Lacbrtilia. 

Family  I.  Oeckokida. 
G^enus  Hemidactylus,  Gray. 

1 .  Hemidactylus  turcicus,  Linnesus ;  Boulenger,  loe,  cit. 
p.  115. 

1  $ ,  Hammam  R'irha,  ProTince  of  Algiers. 

Grenus  Tarentola,  Gray. 

2.  Tarbntola  mauritanica,  Linnseus;  Boulenger,  loc.  eit. 
p.  115. 

1,  Biskra ;  3,  walls  of  old  tombs  outside  the  Bab  Alewa,  Tunis  ; 
21,  Duirat,  Tunisia. 

Among  these  specimens  there  are  examples  of  the  typical  form 
and  of  the  yariety  deserti.  The  specimen  from  Biskra  is  an  example 
of  the  latter,  but  the  Geckos  from  Tunis  belong  to  the  typical  form, 
which  also  occurs  at  Duirat,  along  with  the  variety,  the  Saharian 
and  Tell  faunae  meeting  at  that  locality. 

Family  II.  Agamid^. 
Grenus  Aoama,  Daudin. 

3.  Agama  inermis,  Reuss ;  Boulenger,  loc.  eit.  p.  117. 

2,  from  between  Biskra  and  Tuggurt ;  1  ? ,  Tuggurt ;  2  d  & 
4  $ ,  Duirat,  Tunisia. 
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The  largest  female  measures  from  the  snout  to  the  yeut  94  millim., 
and  the  tail  125  millim. 

These  specimens  illustrate  the  unequal  lepidosis  of  the  hack  men- 
tioned hy  Mr.  Boulenger,  as  no  two  are  alike  in  the  distribution  of 
the  enlarged  scales. 

The  Duirat  specimens  collected  in  the  months  of  Maj  and  June 
are  gravid. 

Genus  Uromastix,  Merrem. 

4.  Uromastix  acanthinurus,  Bell ;  Boulenger, /oc.  cit,  p.  119. 
2,  Biskra  ;  2,  Duirat. 

Family  III.  VARANiDiE. 
Genus  Varan  us,  Merrem. 

5.  Varanus  griseus,  Daudin  ;  Boulenger,  loc,  cit.  p.  121. 

1  $ ,  Duirat,  Tunisia. 

Mr.  Boulenger  gives  the  dimensions  of  this  species  as  follows : — 
snout  to  vent  56  centim.,  tail  71  ;  hut  this  female,  although  it  is 
22  centimetres  shorter  in  its  body,  is  gravid,  having  7  ova  in  the 
right,  and  8  in  the  left  ovary,  the  ova  on  the  right  side  being 
pressed  forwards  almost  as  far  at  the  axill». 

Family  IV.  AMPHisBiSNiDA. 
Genus  Trogonophis,  Kaup. 

6.  Trogonophis  wiegmanni,  Kaup ;  Boulenger,  loc,  cit.  p.  122. 

2,  Hammam  Meskoutine,  Province  of  Constantine,  under  large 
stones  on  hill-sides. 

Family  V.  LACERTiDiB. 
Genus  Lacerta,  Linnseus. 

7.  Lacerta  ocellata,  Daudin  ;  Boulenger,  loc.  cit.  p.  123. 
Var.  PATER,  Lataste,  1880  ;  Boulenger,  loc.  cit.  p.  123. 

2  d  *  under  hedges  by  the  road-side,  Tlemsen,  Province  of  Oran ; 
I  $ ,  under  a  large  stone,  Hammam  Meskoutine,  Province  of  Con- 
stantine  ;  2  d  &  2  $  ,  Duirat,  Tunisia. 

M.  Lataste  was  the  first  to  point  out  that  the  large  lizard  of 
Algeria  and  Tunisia  was  a  race  or  subspecies  of  L.  ocellata,  closely 
related  to  it,  but  having  also  some  points  of  affinity  with  L.  viridis. 
Mr.  Boulenger  adopts  this  view,  with  which  I  fully  agree,  and  in 
his  catalogue  he  clearly  indicates  wherein  it  differs  from  the  European 

form. 

In  none  of  these  specimens  does  the  number  of  scales  across  the 
back  exceed  80,  nor  are  the  femoral  pores  more  than  1 6. 

7a.  var.  tangitana,  Boulenger,  Catalogue  of  Lizards  in  the 
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Brit.  Mu8.  1887,  voL  iii.  p.   13»  pi.  iii.  fig.  1 ;  et  loc.  eii. 
p.  124. 

1  young,  Tlemgen,  Province  of  Oran. 

This  Tariety  was  founded  by  Mr.  Boulenger  for  the  reception  of 
some  lizards  from  Tangier,  very  nearly  allied  to  the  previous  variety, 
but  differing  from  it  and  from  L.  ocellata  typica  in  their  much 
smaller  dorsal  scales,  numbering  from  77  to  100  across  the  middle 
of  the  body,  and  in  their  more  numerous  (1 7-21)  femoral  pores.  On 
the  other  hand,  in  their  smaller  occipital  and  in  the  number  (6-8)  of 
the  longitudinid  rows  of  ventral  scales,  they  manifest,  as  pointed  out 
by  Mr.  Boulenger,  marked  affinities  to  the  Spanish-Portuguese  form 
of  L.  viridist  the  van  schreiberi,  Bedriaga,  and  so  closely  do  they  re- 
semble it  in  these  two  respects  that  they  are  undistinguishable  from 
it.  Until  the  discovery  of  these  specimens  from  Tangier,  L,  ocellata 
and  X.  viridis  were  unknown  from  Morocco.  It  is  interesting 
therefore  to  find  the  Morocco  variety  occurring  at  Tlemgen,  but  not 
surprising,  considering  the  proximity  of  this  locality  to  Morocco. 
This  specimen,  however,  presents  one  variation  by  which  it  can  be 
distinguished  from  all  the  examples  of  var.  tangitana  in  the 
British  Museum,  and  that  is,  that  the  shields  along  the  collar  are 
much  more  numerous,  being  22,  whereas  in  "vwn.  pater  and  tangitana 
there  are  only  10  or  11  shields.  This  is  not  at  all  likely  to  be 
an  individual  variation,  and  hence  it  is  interesting  to  find  the  out- 
lying members  of  the  variety  so  modified. 

Tac  specimen  in  question  is  unfortunately  young,  as  it  measures 
only  47  millim.  from  the  snout  to  the  vent,  but  in  all  its  other  cha- 
racters it  resembles  var.  tangitana.  The  dorsal  scales  are  very  small, 
and  number  87  across  the  middle  of  the  body  ;  there  are  18  femoral 
pores,  8  longitudinal  rows  of  scales  on  the  belly,  and  the  occipital 
shield  is  deddedlv  narrower  than  the  interparietal,  all  distmctive 
features  of  L.  ocellata^  var.  tangitana. 

8.  Lacerta  muralis,  Laurenti;  Boulenger,  loc.  cit.  p.  125. 

3d  &  3  $ ,  Tlemgen,  Province  of  Oran. 

These  lizards  resemble  the  specimens  of  this  species  from  Tangier 
described  by  Mr.  Boulenger  as  having  the  scales  very  small,  obtusely 
keeled  and  in  61  to  73  rows  across  the  middle  of  the  body,  but  in 
some  of  them  they  fall  to  56.  Their  upper  caudal  scales  are  also 
itroogly  keeled  as  in  specimens  from  Tangier.  The  femoral  pores 
vary  from  17  to  21,  whereas  in  examples  from  the  latter  district  they 
vary  from  13  to  19,  17  being  the  usual  number. 

One  of  the  above  males  is  coloured  exactly  like  the  specimens  from 
Tangier  in  the  British  Museum,  but  another  and  two  females  are 
lets  spotted  with  black,  and  the  white  spots  on  the  tail,  so  marked 
in  Tangier  specimens,  are  absent,  or  only  feebly  indicated. 

9.  Lacbrta  pbrspicillata,  Dum.  &  Bibr. ;  Boulenger,  loe.  cit, 
p.  126. 

2  ^ ,  Santa  Cruz,  Oran. 

In  these  specimens  there  are  56  and  60  scales  across  the  middle 
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of  the  body,  the  highest  namber  mentioned  by  Bonlenger  being  56 ; 
and  in  the  smaller  of  the  two  specimens  there  are  six  upper  labials 
before  the  subocular  on  one  side  and  seven  on  the  other,  the  usual 
number  of  these  shields  being  fiye. 

Genus  Psammodromus,  Eitzinger. 

10.  Psammodromus  algirtjs,  Linneeus;  Boulenger,  loc.  cit, 
p.  128. 

1  $ ,  Tlemgen,  Province  of  Oran. 

Grenus  Acanthodactyltjs,  Wiegmann. 

11.  Acanthodactylus  boskianus,  Daudin ;  Boulenger,  loc,  eit, 
p.  129. 

1  e»  Biskra;  1  c^  &  1  $,  Tuggnrt ;  1  c^  &d  $,  Duirat, 
Tunisia. 

The  ventral  plates  in  these  specimens  do  not  exceed  10,  and  the 
highest  number  of  large  keeled  scales  between  the  hind  limbs  is  1 1  ; 
but  this  occurs  only  in  one  specimen,  all  the  others  having  10 
longitudinal  rows. 

Five  of  the  seven  specimens  have  23  femoral  pores  on  each  side, 
one  19,  and  the  other  24.  The  longitudinal  series  of  scales  round 
the  middle  of  the  body  vary  from  30  to  36,  the  lowest  number 
occurring  in  a  specimen  from  Duirat. 

12.  Acanthodactylus  scutellatus,  Audouin;  Boulenger, 
loc.  cit.  p.  130. 

1  d  &  4  $ ,  Tuggurt ;  3  d  &  2  ? ,  Duirat,  Tunisia. 

These  specimens  are  all  distinguished  by  acute  snouts,  denticulated 
ears,  and  by  the  dorsal  and  ventral  scales  merging  the  one  into  the 
other,  these  scales  conjointly  varying  from  60  to  70  (Mr.  Boulenger 
gives  6 1-74) ;  the  scales  referable  to  the  ventral  region  vary  from 
12  to  14,  the  latter  number  being  dependent  on  the  degree  of 
development  of  the  outermost  series  of  scales,  but  in  Mr*  Boulenger's 
specimens  the  number  rose  to  18.  The  lowest  number  of  femoral 
pores,  18,  occurs  in  a  female  specimen  from  Tuggurt,  whereas  the 
highest  number  26,  is  found  in  a  male  from  Duirat,  the  range  of 
femoral  pores  recorded  by  Mr.  Boulenger  being  from  18  to  25. 

The  three  males  from  Duirat  are  reddish,  with  numerous  black 
spots  and  indications  of  white  ocelli  on  the  sides,  whereas  the 
females  from  the  same  locality  are  uniformly  reddish,  with  the  white 
ocelli  feebly  vbible,  and  the  black  spots  only  faintly  traceable  here 
and  there.  The  Tuggurt  specimens  are  olive-grey.  In  the  male 
from  this  locality  the  black  spots  are  more  distinctly  marked  than 
in  the  females. 

13.  Acanthodactylus  pardalis,  Lichtenstein ;  Boulenger, 
loc.  cit.  p.  131. 

3  d,  Aures  Mountains,  north  of  Biskra;  7  d  &  8  $,  route 
between  Biskra  and  Tuggurt ;  3  d  &  7  2»  Duirat,  Tunisia. 
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The  specimens  from  the  first-mentioaed  locality  belong  to  the  yariety 
named  bedriaga  by  M.  Lataste,  whilst  the  others,  which  are  distin- 
guished from  them  by  being  more  slender  and  somewhat  smaller, 
may  be  taken  as  representing  the  variety  deaerti  {Zootoca  deserti, 
Ganther).  However,  as  Mr.  Boulenger  points  out,  not  only  are 
these  yarietiea  ill-defined,  but  the  former  approaches  A.  vulgaris  in 
its  stmcture  and  coloration,  whilst  the  latter  often  closely  resembles 
A.  8cuteUatu9,  This  species  (^.  pardalia)  is  thus  a  transitional 
form. 

Among  the  specimens  recorded  above,  the  scales  round  the  middle 
of  the  body,  including  the  ventrals,  vary  from  61-74,  whereas  in 
Mr.  Boulenger's  specimens  the  variation  b  from  66-82.  The 
femoral  pores  also  are  variable,  as  in  my  specimens  the  lowest 
number  is  15  and  the  highest  22,  whilst  the  numbers  recorded  by 
him  are  15-25. 

14.  AcANTHODACTYLUS  VULGARIS,  Dum.  &  fiibr. ;  Boulenger, 
loc.  eit.  p.  131. 

4  (^  &  3  $  ,  Mount  Santa  Cruz.  On  old  walls  at  the  foot  of  the 
hUl. 

In  these  specimens  the  subocular  enters  the  labial  border,  and  in 
five  out  of  the  seven  it  does  so  more  or  less  broadly.  In  one  of  the 
remaining  two  the  sharp  lower  angle  of  the  shield  is  wedged  in 
between  the  labials  as  a  fine  point,  while  in  the  seventh  specimen  it 
is  excluded  from  the  labial  border  on  one  side,  but  preserves  the  same 
character  as  the  previous  specimen  on  the  opposite  side.  Unlike 
Moroccan  examples  of  this  lizard,  the  tendency  of  this  shield  is  to 
enter  largely  into  the  formation  of  the  lip. 

In  none  of  the  specimens  does  the  number  of  the  scales  round  the 
body,  including  the  ventrals  (8),  exceed  77»  nor  fall  lower  than  73. 
The  femora]  pores  vary  from  23  to  26. 

They  are  marked  with  six  longitudinal  whitish  lines,  separated  from 
each  other  by  broad  dark  brown  bands  ;  but  in  the  largest  specimen 
the  white  lines  are  more  or  less  broken  up  into  white  spots,  the 
intervening  dark  bands  being  reticulated  with  brick- red.  The  limbs 
are  white  spotted,  and  the  end  of  the  tail  is  pink. 

Genus  Ere  mi  as,  Wiegmann. 

15.  Eremias  'Guttulata,  Lichtenstein ;  Boulenger,  loc,  cit. 
p.  132. 

1  S  9  between  Biskra  and  Tuggurt ;  1  d  *  Tuggurt,  and  1  $ , 
Doirat. 

These  three  specimens  have  the  median  disk  of  the  eyelid  broken 
up  into  4,  5,  and  6  scales  respectively,  with  the  collar  distinct  only 
at  the  sides.  In  the  variations  tabulated  by  Mr.  Boulenger,  the 
form  with  the  collar  distinct  at  the  sides  has  only  two  scales  in  the 
transparent  palpebral  disk,  the  highest  number,  four,  recorded  by  him 
occurriDg  in  specimens  with  the  collar  free  all  round.  In  specimens 
presenting  these  two  kinds  of  variation  in  the  collar  and  in  the 
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palpebral  dbk,  the  number  of  scales  round  the  middle  of  the  body  is 
52,  the  femoral  pores  being  10-10  in  the  first  yariation,  and  11-10 
in  the  second,  whereas  in  my  specimens  the  scales  round  the  body 
(including  the  yentrals)  are  52-53,  and  the  femoral  pores  are  1 1-14. 
In  Mr.  Boulenger's  specimens  with  six  scales  in  the  palpebral  disk, 
and  with  the  collar  distinct  and  attached  in  the  middle,  the  femoral 
pores  are  14-13,  while  in  the  above-mentioned  specimen,  with  the  same 
number  of  scales  in  the  palpebral  disk,  there  are  only  1 1  femoral 
pores,  associated  with  53  scales  (including  the  ventrals)  round  the 
body,  whilst  his  specimens  have  59  scales.  Mr.  Boulenger  indi- 
cates another  variation  with  3  scales  in  the  palpebral  disk,  68  scales 
(including  ventrals)  round  the  body,  and  with  17-17  femoral  pores. 
These  facts  attest  the  correctness  of  M.  Lataste's  opinion,  which 
Mr.  Boulenger  shares,  that  no  division  of  this  species  into  subspecies 
or  varieties  can  be  made  on  characters  derived  from  the  palpebral 
disk  and  collar. 

Family  VI.  SciNCiDiS. 

Genus  Mabuia,  Fitzinger. 

16.  Mabuia  vittata,  Olivier;  Boulenger,  loc.  eit.  p.  135. 

I,  Djebel  Ahmer  ELhaddon,  south  of  Constantine;  1,  Biskra;  1, 
between  Biskra  and  Tuggurt. 

The  largest  specimen  is  from  the  first-mentioned  locality,  and 
measures,  n*om  the  snout  to  the  vent,  75  millim.,  the  tail  129. 

Grenus  Eumeces,  Wiegmann. 

17.  Eumkces  8CHNEIDERI,  Daudiu ;  Boulenger,  loo.  cit  p.  136. 
1  <^  &  2  $ ,  Duirat,  Tunisia. 

Genus  Scinctjs,  Laurenti. 

18.  SciNCUS  OFFICINALIS,  Laurcnti ;  Boulenger,  loc.  eit.  p.  137. 

1  S  9  Sand-dunes,  Debila,  Sahara ;  1  d  &  3  $ ,  Tuggurt ; 
1  c^  &  3  9 ,  Duirat,  Tunisia. 

In  one  of  the  specimens  from  Duirat  there  are  30  scales  round 
the  body,  in  the  other  26-28.  These  specimens  present  two  types 
of  coloration,  beine  either  uniformly  yellowbh  above  or  marked  in 
addition  with  darK  brown  bars  more  or  less  continuous  across  the 
back,  strongly  or  obscurely  developed. 

Grenus  Chalcides,  Laurenti. 

19.  Chalcides  ocellatus,  Forsk&l ;  Boulenger,  loc.  cit,  p.  138. 

II,  Biskra;  1,  Djebel  Ahmar  Khaddon,  south  of  Constantine  ; 
6,  Duirat,  Tunisia. 

The  largest  specimen  is  116  millim.  from  the  snout  to  the  vent, 
and,  in  one  measuring  104  millim.,  the  hind  limb  is  2  5  millim.  The 
scales  round  the  body  vary  from  28-32  in  number,  whereas  those 
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described  by  Mr.  Boulenger  bad  never  more  tban  30.  The  speci- 
mens from  Duirat  are  all  marked  with  white  ocelli  or  shafts  in  black 
spots,  the  general  colour  of  the  upper  surface  varving  from  dark 
brown  to  dark  grej,  without  any  trace  of  the  broad  dorsal  band  of 
a  darker  hue  which  occurs  in  all  the  Biskra  specimens,  none  of  which 
are  of  a  grey  tint.  In  some  specimens  from  Biskra  the  ocelli  are 
practically  absent  or  only  obscurely  indicated. 

19  a.  Tar.  tiligtjgu,  Gmelin. 

1 ,  Tleni9en,  Province  of  Oran  ;  1 ,  Mount  Santa  Cruz,  Oran  ;  1, 
Hammam  R'irha,  Province  of  Algiers;  2,  Hammam  Me&koutine, 
Province  of  Constantine  ;  and  3,  Uuirat,  Tunisia. 

These  specimens  are  stouter  than  the  previous  form  and  larger, 
reaching  144  millim.  from  the  snout  to  the  vent.  The  limbs  also 
are  longer,  as  in  one  individual  measuring  105  millim.  from  the  snout 
to  the  vent  the  hind  limb  is  29  millim.  The  scales  round  the  body 
vary  from  30-32.  In  all  of  them  there  is  a  broad  dorsal  band  with 
a  li$;hter-coloured  broad  band  on  either  side  of  it,  and  all  are 
ocellated.  The  Duirat  specimens  are  much  paler  than  those  from 
the  Tell. 

20.  Chalcidss  boulbngeri,  sp.  nov.  (Plate  I.  figs.  1, 
2,3.) 

2  specimens,  Duirat,  Tunbia. 

Snout  wedge-shaped,  not  so  broad  as  in  C  aepoidea,  Audouin^ 
but  with  a  projecting  labial  edge  ;  eye  small,  but  slightly  larger  than 
in  C  tepoideg  ;  ear-opening  an  oblique  slit  at  the  commissure  of  the 
mouth,  but  with  a  fringe  of  three  pointed  scales.  The  nostril  is  not 
in  advance  of  the  suture  between  the  rostral  and  the  first  labial ; 
supranasals  fused  into  a  single  shield  ;  frontal  as  broad  or  a  little 
broader  than  long ;  four  supraoculars,  with  four  small  scales  below 
them :  fifth  labial  enters  the  orbit.  The  limbs  are  weak,  but  stronger 
than  in  C.  iepoidea ;  the  hinder  pair  are  proportionally  more  deve- 
loped than  the  front  limbs.  The  hind  limbs  are  penta-  or  tetra- 
dactyle,  and  in  length  each  equals  about  the  distance  between  the 
fore  limb  and  the  nostril ;  the  latter  limb  equals  considerably  more 
than  half  its  distance  from  the  centre  of  the  eye,  and  is  pentadactyle  ^. 
The  body  is  not  quite  so  long  as  in  C.  sepoides^  and  the  sides  are 
angular  as  in  that  species.  Twenty-eight  rows  of  scales  round  the 
body. 

Yellowish  above,  each  scale  finely  margined  with  dark  brown,  their 
centres  whitish  and  presenting,  in  some  instances,  the  appearance  of 
ocelli,  recalling  the  ocellation  characteristic  of  C,  ocellatus,  and  this 
is  unmistakably  marked  especially  on  the  tail>  on  which  the  ocelli 
are  arranged  in  more  or  less  transverse  rows.  A  black  line  through 
the  eye,  and  two  fine  black  lines  on  either  side  of  the  frontal.     The 

^  In  one  specimeo  the  manus  in  entirely  absent  on  one  side,  but  this  is 
probably  due  to  an  accident. 

Pboc.  Zool.  Soc— 1892,  No.  11.  2 
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black  margins  of  the  scales  ou  the  nape  tend  to  form  longitudinal 
lines. 

No.  1.  Snout  to  vent  83  millim.,  tail  60,  hind  limb  17. 
No.  2.      „      ,9     „     83     ,»  »i    45  S  „      „     17. 

This  species  is  distinguished  from  C7.  aepoides  (Plate  I.  figs.  4,  5) 
by  the  nostril  not  being  placed  in  advance  of  the  suture  between  the  first 
labial  and  the  rostral ;  by  the  fifth  labial  entering  the  orbit,  whereas 
in  C.  sepoides  it  is  the  fourth  that  does  so  ;  and  by  28  rows  of  scales 
round  the  body,  whilst  in  that  species  these  scales  never  exceed  24. 

The  ear  is  much  the  same  as  in  C7.  snH)ides,  but  it  is  very  different 
from  the  ear  of  C.  ocellatus  and  that  of  C,  mionecton,  in  which  it  is 
a  round  well-marked  opening,  further  removed  from  the  angle  of  the 
mouth. 

It  is  linked  by  the  character  of  its  labial  edge  and  rostral  to 
C,  sphenopiiformis  (Senegambia),  which  through  C.  mionecton 
connects  it  with  C.  ocellatus.  It  thus  supplies  a  link  that  was 
wanting  in  the  chain  of  these  species,  so  to  speak. 

1  have  much  pleasure  in  connecting  Mr.  Boulenger's  name  with 
this  new  lisard  from  Barbary. 

Suborder  II.  Rhiptoglossa. 
Family  I.  CnAMiELEONTiDiB. 
Genus  Chameleon,  Laurenti. 
1.  CHAMiELEON  VULGARIS,  Daudiu ;  Boulengcr,  loc.  cit.  p.  142. 
1,  Tamerna,  Sahara;  3,  Duirat,  Tunisia. 

Suborder  III.  O  p  h  i  d  i  a. 
Family  I.  CoLUBRiDiB. 
Genus  Z  amen  is,  Wagler. 
1.  Zamenis  algirus,  Jan  ;  Boulenger,  loc.  cit.  p.  147* 

2  specimens,  Dnirat,  Tunisia. 

No.  1.  Total  length  1000  millim.,  tail  250.  Ventrals  218,  sub- 
caudals  104. 

No.  2.  Total  length  920  millim.,  tail  200.  Ventrals  231,  sub- 
caudals  87. 

In  the  first  specimen  there  are  8  upper  labials  on  one  side  and  9 
on  the  other,  but  in  No.  2  there  are  9  upper  labials  on  both  sides. 
In  No.  1  the  fifth  labial  enters  the  orbit  on  the  left  side,  but  on  the 
right  side  the  labials  are  excluded  from  touching  the  eye ;  and  in 
No.  2  a  labial,  the  fifth,  enters  the  orbit  on  one  side  only,  being  ex- 
cluded on  the  other  by  an  additional  subocular,  the  labial  entering  the 
orbit  when  there  are  only  two  suboculars.  The  prseocular  in  these 
specimens  has  generally  two  small  scales  below  it  separating  it  from 

'  Renewed. 
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tbf  Itbttls.  The  temporals  also  are  yariable,  as  in  No.  2  they  are 
3-f-3  on  one  side  and  2-|-3  on  the  other.  The  number  of  sub- 
ciudtls  in  No.  1  exceeds  the  maximum  giren  by  Mr.  Boulenger,  and 
its  anal  is  entire,  while  in  No.  2  these  plates  Tali  below  the  minimum 
recorded  by  him.  His  figures  are  92-100.  Their  coloration  is 
BormtL 

2.  Zambnis  hippocrepts,  Linnaeus;  Boulenger,  op,  cit,  p.  147. 

1  specimen,  Hammam  Meskoutine,  Province  of  Constantine; 
1  specimen,  neighbourhood  of  Algiers. 

In  the  first  specimen  there  are  1 0  upper  labials  on  one  side,  and 
two  temporals  in  contact  with  the  postoculars. 

3.  Zamenis  diadema,  Schlegel ;  Boulenger^  op,  cit,  p.  148. 

1  specimen,  Duirat,  Tunisia;  1  specimen,  between  Bbkra  and 
Toggurt. 

The  snake  from  Duirat  has  25  rows  of  scales,  and  the  Biskra- 
Tuggnrt  specimen  32.  The  head-shields  present  some  of  the 
varintions  usual  to  t!)is  species. 

The  Duirat  specimen  has  the  pale  yellowish  sandy  coloration  of  a 
desert  form ;  the  typical  dark  rhombic  markings  are  distinct,  but  the 
horn-colour  has  a  faded  appearance. 

Genus  Tropidonotus,  Kuhl. 

4.  Tropidonotus  yipbrinus,  Latr. ;  Boulenger,  loc,  cit,  p.  149. 

1  specimen,  Hammam  R'irha,  Province  of  Algiers ;  1  specimen, 
Biskra ;  6  specimens,  between  Biskra  and  Tuggurt ;  1  specimen, 
Doirat,  Tunisia. 

The  fir^t  specimen  has  the  rare  variation  of  23  rows  of  scales. 

Genus  Macroprotodon,  Guichenot. 

5.  Macroprotodon  cucullatus,  Geoffroy  ;  Boulenger,  loc.  cit, 
pp.  149, 150. 

1  specimen,  Hammam  Meskoutine,  Province  of  Constantine, 
among  stones. 

total  length  539  millim.,  tail  93.  Ventrals  171  ;  subcaudals  54. 
It  has  19  rows  of  scales,  which  is  generally  the  case  in  Algerian  and 
Tunisian  specimens,  as  pointed  out  by  Mr.  Boulenger. 

Genus  Psammophis,  Boie. 

6.  Psammophis  sibilans,  Linnaeus  ;  Boulenger, /oc.  cit.  p.  150. 

1  specimen,  Duirat,  Tunisia. 

Total  length  975  millim.,  tail  341.  Ventrals  179;  subcaudals 
131.  A  partially  divided  praeocular  on  each  side;  9  upper  labials, 
the  5th  and  6th  entering  the  orbit,  as  in  the  case  of  all  Algerian  and 
Tunisian  specimens  found  bv  M.  Lataste. 

2* 
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Genus  Ccelopeltis,  Wagler. 

7.  Ccelopeltis  lacertina,  Wagler;  Boulenger,  loc.cit.  p.  151. 

1  specimen,  Duirat,  Tunisia. 

ToUl  length  1275  millim.,  tail  347.  Ventrals  170,  subcaudals 
105 ;  19  rows  of  scales. 

8.  Ccelopeltis  producta,  Gervais;  Boulenger,  loc.  cii.  p.  151. 

2  specimens,  Duirat,  Tunisia. 

No.  1.  Total  length  663  millim.,  Uil  121.  Ventrals  161,  sub- 
caudals 62. 

No.  2.  Total  length  671  millim.,  Uil  115.  Ventrals  159,  sub- 
caudals  48. 

The  first  has  9  upper  labials  on  the  right  side,  and  the  normal 
number  8  on  the  left,  the  5th  and  6th  entering  the  right  and  the  4lh  and 
5th  the  lefl  orbit.  The  grooving  of  the  scales  of  these  specimens  is 
very  feebly  indicated  and  in  marked  contrast  to  this  character  in 
C.  lacertina* 

This  appears  to  be  the  second  record  of  this  snake  from  Tunisia, 
the  first  specimen  having  been  obtained  by  M.  Valery-Mayet  at 
Bou-liedma  near  Gafsa.  The  species  was  originally  based  on  a 
specimen  f.'om  the  Sahara. 

Family  II.  ViPERiDiE. 
Genus  Viper  a,  Laurenti. 

9.  ViPERA  LEBETINA,  Liuuseus ;  Boulenger, /oc.  cit.  p.  154. 

Var.  nov.  deserti.    (Plate  I.  figs.  6  and  7). 

1   $ ,  Duirat,  Tunisia. 

I  have  no  hesitation  in  referring  this  specimen  to  F.  leheHnOy  but, 
as  it  is  devoid  of  a  canthus  rostralis  and  has  the  scales  on  the  heacl 
from  the  parietal  region  forwards  to  the  rostral  perfectly  smooth,  I 
regard  it  as  a  variety  which  I  propose  to  call  deserii. 

All  authors  who  have  hitherto  had  occasion  to  describe  F,  lebetina 
from  Algeria  have  either  directly  or  indirectly  referred  to  the  keeled 
character  of  the  head-scales.  Through  the  kind  assistance  of  Mr. 
Boulenger,  who  examined  for  me  the  type  (No.  4017)  of  V,  mauri- 
tunica,  Guichenot,  in  the  Paris  Museum,  I  have  his  authurity  for 
stating  that  the  canthus  rostralis  of  that  snake  is  well  marked,  and 
that  tne  interorbital  scales  are  feebly  but  distinctly  keeled.  It  has 
no  large  supraoculars,  and  the  rostral  is  a  little  higher  than  broad. 
It  is  a  female  with  1 63  ventrals  and  50  caudals.  Another  and 
young  specimen.  No.  4016  of  Guichenot's  Collection,  is  the  same  as 
the  preceding,  biJtt  with  the  canthus  rostralis  less  distinctly  marked. 
It  has  1 66  ventrals  and  39  cau Jals. 

I  have  examined  all  the  specimens  of  V,  lebetina  in  the  British 
Museum,  and  I  give  the  leading  details  regarding  them  in  the 
following  table,  and  for  comparison  I  have  added  in  the  last  column 
those  yielded  by  this  variety. 
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I  have  also  given  two  drawings  of  its  head  (Plate  I.  figs.  6,  7). 
If  these  are  compared  with  Guichenot's  fignre  of  V.  mauritanica  \ 
which  Mr.  Boulenger  informs  me  is  a  good  representation  of  the 
ahoTe-mentioned  specimen  No.  4017,  the  differences  hetween  this 
yarietj  and  the  typical  form  will  be  seen  to  be  considerable. 

To  summarize  the  features  of  this  Tariety,  the  most  striking  is 
certainly  the  entire  absence  of  any  approach  to  keeling  on  the  scales 
on  the  upper  surface  of  the  head  from  the  parietal  region  forward  to 
the  rostral.  As  already  stated,  in  all  the  hitherto  recorded  speci- 
mens of  V.  lebetina,  the  scales  of  the  head  oyer  the  foregoing  area 
and  over  the  upper  surface  of  the  head  generally  are  keeled  in  yarious 
degrees  of  intensity,  while  at  the  same  time  they  preserve  to  a  great 
extent  the  general  form  and  character  of  the  scales  on  the  body.  In 
this  variety,  on  the  other  hand,  the  head-scales,  besides  being 
perfectly  smooth  in  the  region  specified,  are  somewhat  unlike  those 
of  the  body  in  that  they  are  rounded  at  their  margins  and  are  yery 
flat.  The  entire  absence  of  the  canthus  rostralis  is  another  feature 
by  which  this  variety  is  distinguished  from  the  typical  form,  in  which 
it  is  always  defined  although  less  marked  in  some  indiyiduals  than 
in  others. 

The  rostral  shield  is  higher  than  broad,  but  in  an  example  of  this 
species  from  the  Lake  of  Galilee  it  is  as  high  as  broad,  a  modifica- 
tion which  connects  this  variety  with  the  other  specimens  mentioned 
in  the  foregoing  table  in  which  the  rostral  is  decidedly  broader  than 
high.  The  supraoculars  in  the  first  six  specimens  enumerated  in  the 
table  (p.  21)  are  not  markedly  differentiated  from  the  ordinary  head- 
scales  as  regards  their  size :  occasionally  one  or  more  scales  may  be 
larger  than  the  others,  either  on  both  sides  of  the  head  or  on  one  only, 
but  in  none  of  them  are  two  scales  so  developed  as  in  this  yariety. 
On  the  other  hand,  the  specimens  from  Persia  and  Afghanistan  can  be 
distinguished  at  ouce  by  the  presence  of  a  large  supraocular  occupying 
nearly  the  entire  upper  border  of  the  eye.  It  will  be  observed  that, 
in  the  labials  and  the  scales  between  the  eyes,  the  variations  among 
these  specimens  are  very  insignificant.  It  is  worthy  of  attention 
that  the  four  specimens  from  the  mainland  of  South-western  Asia 
present  a  marked  increase  in  the  number  of  their  ventrals  as  com- 
pared with  the  typical  form  from  Algeria  and  Cyprus,  and  that  the 
two  groups  are  connected  with  each  other  by  var.  deserti  from  Eastern 
Tunisia. 

In  V,  lebetina,  var.  deserti,  the  colour  is  pale  yellowish  brown 
above,  with  very  faint  indications  of  the  dorsal  and  lateral  dark  spots 
distinctive  of  Algerian  and  Cyprian  examples  of  the  typical  form  ; 
and  the  under  surface  is  pale  yellow,  almost  immaculate  anteriorly, 
the  finely  powdered  aspect  of  the  species  being  only  feebly  indicated 
posteriorly.  The  specimen  from  the^  Lake  of  Galilee  very  much 
resembles  the  var.  deserti  in  colour  and  general  appearance,  but  it 
has  keeled  scales  on  the  head  and  a  canthus  rostralis. 

I  have  selected  the  term  deserti  to  designate  this  variety,  because 
reptiles  received  from  Duirat,  the  locality  from  which  this  Viper 

^  Ezplor.  Sc.  Alg.,  Bept  pi.  iii. 
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was  obtained,  establish  the  fact  that  the  Saharian  fauna  extends  to 
that  dbtricty  and  moreover  the  Snake  "has  all  the  features  of  a  desert 
lonn* 

The  majoritj  of  the  specimens  of  F.  lebetina  hitherto  recorded 
have  come  from  the  Tell  region  of  Western  Algeria,  but  examples  of 
this  spedes  hsTC  also  been  mentioned  from  Batna  on  the  high  plateau 
and  likewise  from  Bona  on  the  coast,  in  the  Tell  region.  As  our 
knowledge  of  the  northern  portion  of  the  Sahara  intervening  between 
Duirat  and  Egypt  becomes  more  extended,  it  is  probable  that  this 
▼arietj  of  Fl  lebeiina  will  be  found  to  occur  throughout  that  district, 
and,  possiblj,  in  Egypt  itself. 

Genus  Cerastes,  Wagler. 
10.  Cerastes  vipera,  Linnseus;  Boulenger,  op.  ciL  p.  155. 

i   <^  &  1   $  ,  Duirat,  Tunisia. 

d.  Total  length  252  millim.,  tail  32.     Ventrals  107,  subcaudals 

32 ;  rows  of  scales  23. 
$  .  Total  length  248  millim.,  tail  22.     Ventrals  117,  subcaudals 

22 ;  rows  of  scales  23. 
Mr.  Boulenger  mentions  that  although  M.  Lataste  did  not  come 
across  this  Viper  in  Tunisia,  several  specimens  from  the  southern 
part  of  that  province  are  in  the  possession  of  Marquis  Doria. 


BATBACHIA. 

Order  ECAUDATA. 

Family  I.  RANiDiE. 
Genus  Rana,  Linnaeus. 

1.  Rana  E8CULBNTA,  Linuaeus ;  Boulenger,  loc,  ciL  p.  1.57. 

5,  Algiers  ;  4,  Hammam  R'irha,  Province  of  Algiers ;  3,  Biskra. 

These  specimens  belong  to  the  var.  ridibunda,  Pallas,  the  most 
widely  distributed  race,  and  the  only  one  found  in  Barbary.  Mr. 
Boulenger  has  recently  given  ^  the  measurements  of  the  largest  of 
my  specimens  from  the  last  two  of  the  localities  recorded  above. 

Family  II.  Bufonid^s. 
Genus  Bufo,  Laurenti. 

2.  Bufo  viridis,  Laurenti ;  Boulenger,  ioc,  cit,  p.  158. 

1   young  specimen,   Laurier-Rose    Station    on  the    railway  to 
Tlem9en ;  2  specimens,  Duirat. 

3.  Bufo  mauritanicus,  Schlegel ;  Boulenger,  loe.  cit.  p.  158. 

1  specimen,  Tlem^en,  Province  Oran ;  2  specimens,  Hammam 
R'irha,   Province    Algiers;    2    specimens,  Algiers;    2   specimens, 

Biskra. 

^  Froo.  ZooL  Soc.  1891,  p.  379. 
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A  pair  taken  in  eopuld  at  Biskra  had  the  following  measure- 
ments : —  d  >  snout  to  vent  124  millim. ;  $  >  96. 

4.  BuFO  VULGARIS,  Laurenti ;  Boulenger,  loc.  dt.  p.  159* 
1  specimen,  Algiers. 

Family  III.  Hylida. 

Genus  Hyla,  Laurenti. 

5.  Hyla  arborea,  Linnaeus;  Boulenger,  loe,  eit.  p.  159. 
Yar.  MERiDioNALis,  Boettger. 

1  2  1  TIemfen ;  1  c^  &  1  $  ,  Ham  mam  Meskoutine,  Province  of 
Constantine. 

Family  lY.  DiscoGLossiDiE. 

Genus  Discoglossus,  Otth. 

6.  Discoglossus  pictus,  Otth;  Boulenger,  ioc.  cit.  p.  160. 

2  c^ ,  TIem9en,  Province  of  Oran ;  6,  Hammam  R*irha,  Province 
of  Algiers ;  2,  Algiers. 

The  condition  of  the  tympanum  in  these  specimens  varies  con- 
fiderably,  being  distinct  in  some  and  wholly  invisible  in  others.  It 
thus  supports  M.  Lataste's  opinion,  with  which  Mr.  Boulenger 
agrees,  that  there  is  only  one  species  of  Disco^losius, 

DESCRIPTION  OP  PLATE  L 

Fig.  I.  Chalcides  houUngeri^  nat.  size. 

Fig.  2.  View  of  the  upper  surface  of  the  bead,  twice  nat.  siye. 

Fig.  3.  Side  'view  of  the  bead,  twice  nat.  size. 

Fig.  4.  View  of  the  upper  surface  of  the  head  of  C.  sepaides,  Audouin,  twice 

naL  size. 
Fig.  5.  Side  view  of  the  head  of  the  same  species,  twice  nat.  size. 
Fig.  6.  Upper  surface  of  the  head  of  Vipera  lebetina,  Linnasus,  Tar.  deserti^ 

nat.  size. 
Fig.  7.  Side  view  of  the  head  of  the  same,  nat.  size. 


2.  On  the  Myriopoda  and  Arachnida  collected  by 
Dr.  Anderson  in  Algeria  and  Tunisia.     By  R.  I.  Pocock. 

[Beceiyed  January  11,  1892.] 

The  Myriopoda  collected  by  Dr.  Anderson  during  his  stay  in 
Algeria  and  Tunisia  in  the  winter  of  1890  and  1891  are  refer- 
able to  21  species,  one  of  which  appears  to  be  new.  This,  which 
I  call  Brachydesmus  insculptus^  seems  to  be  very  nearly  related  to 
a  species  that  was  described  two  years  ago  by  Dr.  Latzel  from  the 
Azores.  This  fact  is  of  interest,  inasmuch  as  it  affords  another  link  to 
the  chain  of  affinity  between  the  fauna  of  these  islands  and  that  of 
the  Mediterranean  district  of  the  Palaearctic  region. 

The  rest  of  the  species  are  principally  remarkable  for  the  light 
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tbmt  thej  tlirow  upon  the  synonymy  of  old-established  but  little- 
known  species. 

The  onlj  circumstance  to  be  noticed  here  with  respect  to  the 
Arachnida  is  the  yast  amount  of  yariation  shown  by  the  sexes  and 
young  of  the  Scorpion,  Prionurus  australis. 

ARACHNIDA. 

The  only  species  of  this  group  obtained  by  Dr.  Anderson  are  the 
following: — Galeodes  olivieri^  Simon,  Prionurus  auitralU  (J^inn.), 
Butkus  europteu9  (Linn.),  and  ButhuM  leptochelys  (Ehrb.).  All  of 
them  are  well-known  N.- African  forms,  but  I  am  not  aware  that 
B.  leptockeiys  has  been  ere  this  recorded  so  far  to  the  West. 

The  species  were  obtained  at  the  following  localities  : — Galeodes 
oihieri  between  Biskra  and  Tuggurt ;  Prionurus  ausiralis,  Duirat, 
Biskra.  Tuggurt ;  Buthus  europaus,  Algiers,  Hammam  Meskoutine, 
Hammam  R'irha ;  Buthus  leptoehelys,  Biskra. 

CHILOPODA. 

Fam.  ScUTIGERIDiB. 
SCUTIGKRA  COLEOPTRATA  (Liun.). 

Hammam  R*irha  and  Algiers. 

Common  in  Madeira  and  in  the  southern  parts  of  Europe. 

Fam.  LiTHOBiiDA. 

LiTHOBIUS  IMPRESSUS,  C.  Koch. 

Kherrata,  Constantine,  Tunis,  Hammam  R'irha,  Algiers. 
Originally  described  from  Algeria,  but  abundant  in  many  parts  of 
Italy. 

LiTHOBIUS  CASTANEU8,  Newport. 

Algiers,  Hammam  Meskoutine,  Hammam  R'irha,  Kherrata,  Con- 
stantine. 

This  species  was  redescribed  as  eximius  by  Meinert ;  see  Pocock, 
Ann.  Mus.  Genoy.  (2)  ix.  p.  63,  1890.    It  occurs  also  in  S.  Europe. 

Fam.   ScOLOPENDRIDiE. 
SCOLOPBNDRA  MOR8ITAN8,  LinU. 

The  North-African  form  of  the  cosmopolitan  S,  morsitans  was 
described  by  Koch  as  S.  seopoliana  and  by  Newport  as  S.  algerina* 
For  the  synonymy  of  S,  seopoliana  see  Pocock,  Ann.  Mag.  Nat.  Hist, 
ser.  6,  yii.  pp.  51,  52. 

SCOLOPKNDRA  ORANIENSIS,  LucaS. 

8.  oraniensis,  Lucas,  Rer.  Zool.  1846,  p.  2S7 ;  id.  Expl.  Sci.  de 
TAlg.,  Anim*  Art.  p.  344. 
S.  dalmalica,  C.  Koch,  1847,  and  other  authors. 

Hsmmam  R'irha,  Tunis. 

At  these  localities  Dr.  Anderson  obtained  three  examples  of 
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a  species  of  Scolopendra,  which  agree  closely  with  Lucas's  figure 
and  description  of  S,  oraniensts^  and  at  the  same  time  are  not  specific- 
ally distinguishable  from  the  S.-£uropean  S.  dalmatiea ;  Lucas  s  name 
most  consequently  supersede  that  of  Koch. 

The  two  specimens  captured  at  Hammam  R'irha  are  smaller  and 
very  dark-coloured,  being  an  exceedingly  deep  green.  The  Tunisian 
eumple,  on  the  contrary,  is  very  much  pder  and  considerably 
larger. 

CUPIPKS  GKRVAISIANUS  (Koch). 

Hammam  Meskoutine. 

It  is  needless  to  repeat  here  the  invoWed  synonymy  of  this  species. 
It  may  be  found  at  length  in  my  paper  in  the  Ann.  Mag.  Nat.  Hist, 
ser.  6,  Tii.  pp.  51-53. 

This  species  also  occurs  in  S.  Europe. 

OrosTiGMA  spiNiCAUDA  (Newport). 

Branchiostoma  ipinicauda,  Newp.  Tr.  Linn.  Soc.  xix.  p.  412. 
Otostigma  deserti,  Meinert,  Vid*  Medd.    Nat.  Forening^   1886, 
p.  121. 

Biskra. 

The  aboTe-given  synonymy  was  published  by  me  before  it  had  been 
my  good  fortune  to  examine  a  specimen  of  this  species  from  the  locality 
where  the  types  of  O.  deserti  were  obtained.  Dr.  Anderson,  how- 
ever, has  supplied  the  missine  link  in  the  chain  of  evidence  by 
procuring  a  specimen  from  Biskra.  This  example  is  undoubtedly 
co-specific  with  Newport's  types  of  B.  spinicauda  and  also  with  those 
that  Meinert  described  as  O.  deserti. 

This  species  is  not  known  to  occur  in  Europe. 

Cryptops  anomolans,  Newp. 

Constantine. 

This  species  is  the  punctatus  of  Koch  and  all  authors ;  see  my 
paper  on  the  Chilopoda  of  Liguria,  in  the  Ann.  Mus.  Genov.  (2) 
ix.  p.  68  (1890).  It  is  probably  also  the  same  as  the  species  Lucas 
described  as  C.  numidicus ;  but  to  this  last  were  assigned  only  1 2 
antennal  segments. 

Fam.  Geophilidjb. 
Orya  barbarica,  Gervais. 
Constantine,  Kherrata,  Hammam  Meskoutine. 

HiMANTARIUM  RUGULOSUM,  Koch. 

Algiers. 

HiMANTARIUM  MBDITERRANBUM,  Mem. 

Constantine. 

Geophilus  PUSiLLuSy  Mciu. 
Algiers. 
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GsOPHiLitJS  FERRU6INKU8,  KocU. 

Hammam  Meskoutine. 

DIPLOPODA. 

Fam.  GLOMERIDiE. 

Glomeris  fusco-marmorata^  Lucas. 

Algiers,  Hammam  R'irha. 

This  species  appears  at  most  to  be  but  a  varietj  of  the  S.*£iiropean 
G,  cotupersa, 

Glomeris  flato-maculata,  Luc. 

Hammam  R'irha. 

This  species  also  is  most  probabljr  but  a  yariety  of  the  European 
G.  connexa* 

Earn.  POLYDESMIDiK. 
BrACHYDESMUS  IN8CULFTU8,  Sp.  11. 

Colour  pale  browo  or  ochraceous.    Moderately  robust.     Antennee 
much  longer  than  the  width  of  the  body.    The  first  tergite  sub- 
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carinatey  marked  with  two  transverse  depressions,  between  which 
run  two  or  three  longitudinal  grooves  with  an  anterior  row  of  6  small 
tubercles,  the  posterior  large  tubercles  very  distinct;  the  rest  of  the 
tergites  with  the  sculpturing  very  strongly  marked^  the  grooves 
sharply  defining  the  tubercles;  the  anterior  angle  of  the  keels 
obtuse  but  subdentate  at  the  apex,  the  posterior  angle  acute  and 
produced  ;  the  side  margin  of  tne  pore-bearing  keels  tridentate,  of 
the  others  bidentate  (not  indnding  the  anterior  and  posterior  angles). 
Legs  short  and  robust.  Oopulatory  feet  strong  and  falciform,  nar- 
rower before  the  apex,  which  is  curved ;  below  the  apex  on  the 
inside  and  on  the  outside  there  is  a  single  process,  and  there  are 
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three  other  processes  and  a  membranous  expanaioo  on  the  posterior 
aspect  of  the  appendage.     Length  up  to  13  millim.,  width  1*6. 

Closely  allied  to,  if  not  identical  with,  B.  proximus  of  Latzel  from 
the  Azores. 

Hammam  R'irha. 

This  is  probably  the  species  that  Lucas  records  as  Polyde9mu9 
complanatus, 

Strongylosoma  guerinii,  Gerv. 

Strongylosoma  ffuerinii,  Gerv.  Ann.  Soc.  Ent.  Fr.  iv.  p.  686. 

Hammam  R'irha. 

This  species  was  originally  described  from  Madeira,  whence  the 
British  Museum  has  examples.  It  is  widely  distributed  in  the 
Atlantic  Islands,  occurring  both  inTeneriffe  and  the  Bermudas. 

I  suspect  that  this  is  the  species  which  Lucas  identified  as  S. 
pallipes  (Oliv.). 

Fam.  luLiDA. 

lULUS  FUSCO-UNILINEATUS,  LucaS. 

Kherrata,  Hammam  R'irha,  Constantine. 

luLUS  DISTINCTX78,  LucaS. 

Constantine. 

The  synonymy  of  these  two  species  of  lulua  requires  reinvesti- 
gation. 

Fam.  PoLYZONIDiB. 

DoLisTENUs  sATii,  Fauz. 

Hammam  R'irha. 

This  interesting  Millipede  is  a  great  rarity*  It  has  been  found  in 
Italy,  but  is  new  to  the  African  shore  of  the  Mediterranean.  The 
repugnatorial  pores  begin  on  the  fifth  somite. 


3.  On  the  Earthworms  collected  in  Algeria  and  Tunisia  by 
Dr.  Anderson.  By  Frank  E.  Beddard^  M.A.,  Pro- 
sector to  the  Society. 

[Beceiyed  January  6, 1892.] 

As  nothing  appears  to  be  known  of  the  Earthworms  of  the 
northern  part  of  the  African  Continent,  excepting  Egypt,  I  am  very 
glad  to  hare  had  the  opportunity,  afforded  me  by  Dr.  Anderson's 
kindness,  of  examining  a  small  collection  made  by  him  during  the 
spring  of  last  year  in  Algeria  and  Tunisia. 

Earthworms  show  in  so  yery  plain  a  manner  the  efiect  of  barriers 
to  dispersal  in  their  distribution,  that  I  had  expected  to  find  the 
Algerian  forms  identical  with  or  closely  allied  to  those  of  Europe. 
The  Earthworm-fauna  of  Central  and  South  Africa  is  evidently  very 
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rich,  though  at  present  but  little  known ;  bat  tbe  Sahara  has  proved 
here,  as  it  has  in  the  case  of  other  animals,  to  be  a  barrier  preventing 
the  northward  range  of  these  forms.  Only  in  Egypt  are  there  any 
genera  found  also  in  Tropical  Africa ;  the  very  remarkable  genus 
SiphtmogoMter  occurs  in  Egypt  and  in  the  neighbourhood  of  Lagos, 
W.  Africa.  But  the  banks  of  the  Nile,  or  even  the  river  itseU  (for 
many  species  of  Earthworms  can  withstand  a  prolonged  immersion  in 
fresh  water),  have  furnished,  no  doubt,  the  opportunity  of  migration. 

Mr.  Alvan  Millson,  Colonial  Secretary  at  Lagos,  kindly  collected 
for  me  a  number  of  Earthworms  in  Egypt ;  all  these  species  were 
members  of  the  genera  Lumbrieus  and  AUolobophora. 

Besides  Levinsen's  paper  upon  Sipkonoga$ter  and  DigitihranchuB 
(ssAima)  we  do  not  possess,  I  believe,  any  further  information  upon 
the  Oligochseta  of  Egypt  than  that  which  has  been  given  in  the 
preceding  sentence. 

Dr.  Anderson's  collection  contains  examples  of  two  recognizable 
species,  Allolobophora  comptanata  and  Microscolex  modestus.  Besides 
these,  there  are  two  or  three  immature  forms  of  the  genus  AHolo^ 
hophora  which  are  not  old  enough  for  identification. 

Allolobophora  complanata  (Dugcs). 

Lumbrieus  eowtplanatus,  Dug^,  Ann.  Sci.  Nat.  t.  viii.  pp.  17, 22. 

This  species  is  a  well-known  South-European  Ibrm,  having  been 
met  with  in  S.  France,  Italy,  Portugal,  and  the  Balearic  Islands. 
I  now  add  Algeria  to  the  list  of  localities  whence  it  has  been  ob- 
tained. The  principal  information  as  to  the  structure  of  this  species 
is  to  be  found  in  Dng^s's  memoir  upon  the  Earthworm,  in  Rosa's 
account  of  the  Lumbricidse  of  Piedmont  \  and  in  a  paper  by  myself 
devoted  to  this  species  \  In  neither  of  two  specimens  belonging  to 
Dr.  Anderson  which  I  dissected  was  there  any  trace  of  the  peculiar 
diverticula  of  the  spermathecee  which  I  described  in  the  paper  last 
referred  to. 

As  neither  Dug^  nor  Rosa  observed  anything  of  the  kind,  it  is 
possible  that  the  individual  I  described  should  be  regarded  as  a 
variety  of  the  more  typical  form,  the  occurrence  of  which  in  Algeria 
I  here  record. 

MiCROSCOLRX  ALGBRIBN8I8,  n.  Sp. 

There  is  only  a  single  specimen  of  this  species,  which  I  investi- 
gated by  means  of  longitudinal  sections  of  the  head  end.  The 
structure  of  the  posterior  segments  was  examined  by  mounting 
portions  of  the  body  in  glycerine  afler  having  been  cut  open. 

It  is  a  small  worm,  measuring  only  an  inch  or  so  in  length  and 
composed  of  80-90  segments.  Being  curled  into  a  circle  in  the 
preservation,  I  am  not  able  to  give  exact  measurements,  which  are, 
however,  not  of  very  great  importance. 

>  •  I  Lambricidi  del  Piemonte/  Turin,  1885. 

'  *'  Obee rrationt  on  the  Structure  of  Lttmbricus  complanatus,  Dug.,"  Proc. 
Roy.  8oc.  Edinb.  xiii.  p.  451. 
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The  prottomium  is  Urge,  being  larger  than  the  diameter  of  the 
first  segment. 

The  seia  are  disposed  precisely  as  in  Mieroscolex  modestus :  that 
is  to  saj,  the  sets  are  not  in  closely  approximated  pairs,  and  the 
dbtance  between  seta  1  and  seta  2  is  less  than  that  between  sette  3 
and  4.  The  diagram  given  by  Rosa  of  the  setse  of  Af.  ntodestus 
would  express,  so  far  as  I  can  make  ont,  the  relations  of  the  setse  in 
Id.  algertemu  exactly.  There  is  nothing  noteworthy  in  the  form  of 
the  setse.  As  in  other  Earthworms,  the  four  setae  of  each  side  of  the 
body  in  each  segment  are  connected  by  muscular  strands  which 
faTours,  it  may  ht  supposed,  their  simultaneous  movement.  This 
muscle  in  Microsoolex  is  easily  overlooked,  owing  to  its  great  thin- 
ness ;  it  is  not  more  than  two  fibres  thick. 

The  clitellum  is  complete  (forming,  that  is,  a  ring)  and  occupies 
segmenu  xiv.-xvii.  with  a  part  of  xiii.  Its  structure  is  like  that  of 
other  Earthworms. 

I  could  find  no  dorsal  pares. 

The  alimentary  tract  is  peculiar  from  the  absence  of  a  gizzard,  of 
which  traces  appear  to  exist  in  other  species  of  Mieroscolex ;  for  in 
Af.  dubius  Rosa  speaks  of  *'  un  ventriglio  rudimentale,  piatto,  in 
forma  di  cop  pa ;  "  as  to  the  only  other  known  form,  Mieroscolex 
wMdestus^  Rosa  found  that  **  il  ventriglio  esiste,  ma  cosi  rudimentale 
da  non  potersene  veder  le  traccie  che  nelle  sezioni.*'  It  is  not  always 
possible  to  detect  the  presence  or  absence  of  a  gizzard  without 
having  recourse  to  section  cutting.  Pontodrilus,  for  example,  is 
stated  by  Perrier  to  be  without  this  special  region  of  the  oeso- 
phagus ;  but  it  is  obviously  present,  though  certainly  much  reduced, 
when  the  anterior  region  of  the  worm's  body  is  examined  by  means 
of  sections. 

The  pharynx  ends  in  the  third  or  fourth  segment,  and,  as  in  other 
Earthworms,  there  are  masses  of  glands  upon  the  dorsal  surface. 
These  glands,  which  seem  to  represent  a  part  of  the  system  of  septal 
glands  in  the  lower  Oligochaeta,  are  not  confined,  in  Mieroscolex 
algeriensis,  to  the  pharyngeal  region  of  the  alimentary  tract ;  they 
extend  back  as  far  as  the  ninth  segment,  and  therefore  suggest 
more  clearly  the  septal  glands,  with  which  they  must  surely  be 
homologous.  It  is  interesting  to  recall  the  fact  that  these  glands 
occur  also  in  Oenerodrilus^  which  is  another  form  near  to  the  border 
line  between  the  terricolous  and  limicolous  Oligochaeta,  though 
nearer  to  the  latter  than  is  Mieroscolex, 

The  cesophagua  of  Mieroscolex  algeriensis  is  divided  into  two 
regions ;  up  to  the  end  of  segment  vii.  it  is  not  markedly  vascular, 
and  the  living  epithelium  is  composed  of  more  densely  packed  cells, 
which  gives  it  a  more  deeply  stained  appearance  under  the  micro- 
scope. The  rest  of  the  cesophagus  has  a  richly-developed  vascular 
network,  and  the  epithelium  appears  to  have  a  looser  texture,  the 
cells  being  less  tightly  packed ;  from  this  circumstance  the  posterior 
region  of  the  oesophagus  looks  paler  in  sections.  In  the  xvth 
segment  the  oesophagus  becomes  much  narrower  and  then  suddenly 
widens  into  the  intestine  which  commences  in  the  xvith  segment. 
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The  intetiine  has  no  typhlosole.  The  intersegmental  septa  are  first 
Tisihle  after  segment  y.  Those  separating  segments  yii./viii.,  viii./ix., 
ix./x.,  x./xi.,  xi./xii.,  xii./xiii.  are  thicker  than  the  following  ones. 
Their  insertion  ventrallj  does  not  correspond  with  the  interseg- 
mental furrows,  and  this  absence  of  correspondence  is  found  also 
farther  back.  It  is  by  no  means  unknown  in  other  Earthworms, 
and  is,  as  a  rale,  limited  to  the  anterior  segments.  Microscolex  alge- 
ritmnM  has  nephridia  in  all  segments  of  the  body  commencing  with 
the  second.  They  are  paired  and  open  in  front  of  and  a  little  to 
the  outside  of  the  third  seta.  In  dissection  the  nephridia  are  seen 
to  lie  between  the  second  and  third  set®  on  each  side.  There  is  a 
long  muscular  end-sac,  which  in  section  was  invariably  much  crumpled 
owing  to  the  thinness  of  its  walls. 

The  series  of  nephridia  in  this  species  is  more  complete  than  in 
either  cf  the  other  two  species  of  the  genus.  It  is  important  to 
notice  that  after  the  xriith  segment  the  nephridia  have  a  thickish 
coating  of  peritoneal  cells.  A  difference  of  this  kind  often  ezsist 
between  the  anterior  and  posterior  nephridia  in  Earthworms,  though 
nothing  of  the  kind  has  been  mentioned  by  Rosa  in  this  particular 
genus. 

With  regard  to  the  vascular  system  the  most  noteworthy  point 
u  the  presence  of  three  pairs  of  *'  hearts  "  in  segments  x.,  xi.,  and 
xii.  There  are  pericesophageal  ressels  in  some  of  the  segments 
anterior  to  the  xth,  but  these  are  not  so  well  developed  as  those  of 
the  three  segments  mentioned.  The  hearts  of  segment  xii.  are  by 
far  the  stoutest ;  their  diameter  is  at  least  twice  that  of  the  preceding 
vessels,  which  are  themselves  of  rather  greater  calibre  than  those  of 
segment  x.     There  is  no  sub-nervian  vessel. 

The  brain  is  situated  in  the  second  segment,  near  to  its  posterior 
boundary;  the  forward  position  of  the  brain  is  of  interest. 

The  generative  system  conforms  to  the  general  type  met  with 
among  the  Cryptodrilids.  The  testes  are  two  pairs  in  segments  x. 
and  xi.  Opposite  to  them  are  the  not  remarkably  large  fun  neb 
of  the  vasa  deferentia  ;  the  testes  of  segment  xi.  are  partly  attached 
to  the  vas  deferens  just  where  it  perforates  the  segment.  The 
sperm-sacs  are  in  segments  xi.  and  xii. ;  they  involve  neither  the 
testes  nor  the  funnels.  The  two  vasa  deferentia  of  each  side  of  the 
body  remain  perfectly  distinct  from  each  other  up  to  their  point  of 
opening  on  to  the  exterior.  The  two  tubes  run  side  by  side  in  a 
rather  sinuous  course,  just  below  the  peritoneum.  In  the  xviith 
segment  are  a  pair  of  "  prostates/'  or,  as  I  prefer  to  call  them,  atria. 
They  are  of  the  tubular  form,  and,  as  usual,  are  separated  into  a 
glandular  and  a  muscular  portion.  The  minute  structure  of  this 
tube  is  precisely  as  in  Aeanthodrilus,  Pontodrilus^  &c.  The  atria 
are  not  long,  and  are  entirely  contained  within  the  xviith  segment, 
instead  of  being,  as  is  frequently  the  case,  prolonged  into  adjoining 
segments.  The  exact  mode  in  which  the  vnsa  deferentia  open,  I 
have  not  been  able  to  ascertain.  In  any  case  the  two  tubes,  still 
retaining  their  individuality,  bore  their  way  into  the  body-wall  a 
little  in  front  of  the  point  where  the  atrium  opens ;  they  then  pass 
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bejond  the  atrium,  and,  I  imagine,  open  just  at  the  atriopore,  as 
in  Ocnerodrilas ;  but  I  am  not  certain  about  this.  The  atriopore 
is  situated  just  to  the  outside  of  the  Tentralmost  seta,  which  is  not 
modified  in  any  way ;  there  are,  in  fact,  no  penial  setse,  such  as 
occur  in  the  other  two  species  of  the  genus. 

The  ovaries  are  in  segment  xiii.  The  oviducts  open  by  funnels 
into  this  segment  opposite  to  the  ovaries,  and  open  to  the  exterior  on 
segment  xiv.  Receptacula  OTorum  are  present,  and  are  of  consi* 
derable  sixe  rektively  to  the  sperm-sacs. 

There  is  a  single  pair  of  spermatothecse  present  in  segment  ix. ; 
each  opens  on  to  the  exterior  just  behind  the  septum  which  separates 
this  segment  from  the  one  m  front  and  in  a  line  with  the  ventral 
seta.  Each  spermatotheca  consists  of  an  oval  pouch  and  a  single 
narrow  diverticulum  opening  into  it  in  front. 

MiCROSCOLBX  POULTONI,  U.  Sp. 

It  may  be  permissible  to  append  to  this  paper  the  description  of  a 
fourth  species  of  Microscolex^  of  which  a  number  of  examples  were 
kindly  collected  for  me  in  Madeira  by  Mr.  £.  Q.  Poulton,  F.R.S. 
They  measure,  when  preserved,  about  an  inch  in  length ;  they  are 
of  a  brown  colour,  the  clitellum  being  orange. 

The  clitellum  is  variable  in  extent,  always,  however,  including 
segments  xir.-xvi. ;  in  some  specimens  a  part  or  the  whole  of  seg- 
ments xiii.  and  xvii.  belonged  also  to  the  clitellum.  Segments  xiv.^ 
xvi.  were  much  broader  than  those  immediately  adjoining. 

The  seta  are  disposed  as  in  other  species  of  the  genus  ;  but  upon 
the  clitellum  the  ventral  pair  of  setse  of  each  side  get  very  much 
closer  together. 

On  segments  xiv.,  xy.,  xvi.,  and  xviii.  the  ventral  setffi  (see  draw- 
ing, fig.  1,  p.  33)  are  separated  from  each  other  by  a  distance 
which  is  less  than  half  that  which  separates  the  corresponding  setSB 
of  segment  x.  From  segment  xix.  backwards,  and  from  segment 
xiii.  forwards,  the  distance  between  the  two  ventral  setae  of  each 
side  gradually  increases. 

The  male  pores  are  upon  segment  xvii. ;  each  is  situated  upon  an 
oval  elevation,  and  through  the  aperture  itself  protrudes  a  single 
penial  seta,  which  corresponds  in  position  to  the  innermost  seta  of 
the  ventral  pair.  The  penial  setee  of  this  Microscolex  are  (see 
fig.  2,  p.  34)  long,  slightly  curved,  and  not  ornamented  at  the 
free  extremity ;  when  examined  under  a  high  power  they  show  a 
faint  transverse  striation  which  marks  the  successive  deposits  of 
chitiuous  matter  in  the  formation  of  the  seta.  There  is  a  slight 
notjch  some  little  way  in  front  of  the  distal  extremity. 

The  pharynx  occupies  the  first  5  segments  or  so ;  there  is  not  a 
great  development  of  glands  upon  its  upper  surface,  and  there  is  no 
continuation  of  these  septal  glands  into  the  cesophageal  segments, 
such  as  occurs  in  Microscolex  algeriensie.  The  oesophagus  imme- 
diately following  the  pharynx  has,  perhaps,  slightly  thicker  walls 
than  the  hiuder  part ;  but  there  is  nothing  that  can  be  fairly  termed 
a  gizzard. 
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Tbe  epithelial  lining  of  tbc  atophagut  Is  folded ;  this  folding  is 
perhHps  more  marlied  ia  segments  xi.,  xii.,  and  viii.  I[i  segment 
XT.  the  iBBO|ihagus  forma  a  globular  diUcation,  the  walls  of  which 
«re  perfectly  smooth  without  any  folding;  a  trery  narrow  aperture 
puts  thb  into  eommuaication  with  the  intestine  which  commences 
■a  the  XTith  segment. 

In  the  termioal  dilatation  of  the  (Esophagits,   the  epithelium 

Fig.  1. 


Anterior  t^menta  of  MkroKoltx  pouttoni  from  the  Tsntral  anrface. 

The  legnientA  are  numbered  cooBWutirely,  tbose  of  tbe  clitelhiin  in  Roman 
numerali,  tlie  olben  in  Arabic  mioicmla.  Od  the  nnteriur  thirti'en 
segments  the  nephridioporea  are  ihowu  in  front  of  the  doraol  seta;.  Tbe 
OTiduaU  pores  are  on  segment  xir.,  the  male  pores  on  segmeut  xvij. 

gradually  gets  higher  until  its  cells  are  identical  in  appearance  with 
the  tall  narrow  columnar  cells  which  form  the  lining  membrane  of 
the  inlestiDe.  Just  at  the  opening  of  the  oesophagus  Into  the  in- 
teatine,  the  cilia  are  very  long  and  conspicuous  ;  hut  the  tesophageal 
epithelium  is  also  ciliated  throughout  the  suh  segmcut ;  inlroutof 
Pkoc.  Zooi..  3oc.— 1692,  No.  III.  3 
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*K^  >Ai«^  )  <*iMilii  not  be  certain  of  the  presence  of  cilia.     The 

4^*««i^  Wi  wn  irphlosole. 

t  V  /•  N^  «»  situated  further  back  in  the  body  than  in  the  last 
>l«vx>x^.  i^  ^  towards  the  posterior  boundary  of  segment  iii. 

t^V^  9i«(Dt  iHfihrstf^ental  septum  separates  segments  v./yi. ;  the 
>»x .«%  :».'^M«tiilui^  segments  vi./vii.,  vii./viii.,  viii./iz.,  ix./x.,  x./xi., 
V*  v»*>  \Us\iu*»  xiii./xiv.,  xiv./xv.  are  shorter  than  those  which 
^iv%v  ^  th«w  is  not  a  very  great  increase  of  thickness  in  their 

Fig.  2. 


Penial  seta  of  Microscolex  pouUonL 


musouUr  Uyers—not  so  much,  for  instance,  as  iu  the  last  species. 
The  wntral  insertion  of  the  antenor  sepU  does  not  coincide  with  the 

The  ii»/»AriAa  commence  in  segment  iii.     Their  strncture  aoDearii 
to  ho  ideutloal  with  that  of  the  last  described  species.     The  fi"  t 
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pair,  although  they  lie  chieflj  in  segment  iii.  in  front  of  the  nerve- 
cord,  open  on  to  the  exterior  between  segments  i.  and  ii.  On  account 
of  the  large  terminal  end  sac,  which  is  prolonged  on  both  sides  of 
the  aperture,  and  may  be  thus  said  to  have  a  c»cum,  it  is  always 
easy  to  make  out  the  external  aperture.  I  am  therefore  able  to  be 
confident  about  this  point,  which  distinguishes  the  present  species 
from  both  MieroBcolex  dubius  and  Mieroscolex  modesttu^  and  allies 
it  with  Microscolex  algeriensis.  The  external  pore  is  to  the  inside^ 
and  slightly  in  front,  of  seta  3  ^ 

The  three  strongly  developed  hearts  of  segments  x.,  xi.,  xii.  are 
present  in  Microscolex  poultoni. 

The  generative  organs  show  no  great  differences  from  those  of 
other  species.  As  in  M,  algeriensisy  the  true  vasa  deferentia  retain  their 
independence  until  close  to  the  external  aperture;  they  pass  a 
short  way  beyond  the  muscular  duct  of  the  atrium,  and  unite  to 
form  one  tube,  which  is  surrounded  with  a  thick  layer  of  muscular 
fibres  chiefly  circular;  this  tube  is  quite  indistinguishable  in  its 
structural  characters  from  the  muscular  duct  of  the  atrium ;  in  a 
section  the  two  tubes  cannot  be  distinguished  except  by  their 
position.  In  the  thickness  of  the  body-wall,  and  near  to  the 
external  pore,  they  unite.  The  penial  set»  have  already  been 
referred  to. 

The  sperm-sacs  are  racemose,  and  occupy  the  same  position  as  in 
Microscolex  algeriensis  and  all  the  other  species  of  the  genus. 

The  funnels  of  the  sperm-ducts  are  larger  and  more  folded  than  in 
that  species. 

I  could  find  neither  spermatothecae  nor  egg-sacs. 

This  latter  character  connects  Microscolex poultoni  with  M.  dubius^ 
but  it  is  quite  clear  from  the  above  description  that  the  species 
described  here  is  perfectly  distinct  from  M,  dubius. 

The  principal  differences  are  : — 

(1)  The  fusion  of  vasa  deferentia  in  M,  dubius  to  form  one 

tube,  which  opens  into  the  muscular  tube  of  its  prostate. 

(2)  The  commencement  of  the  nephridia  in  the  vth  segment  in 
M.  dubius. 

(3)  The  absence  of  any  alteration  in  the  position  of  the  seta 
on  the  clitellum  in  M,  dubius. 

It  shows  much  the  same  resemblances  to  M,  dubius  that  M,  al- 
geriensis shows  to  M.  modestus.  If  Dr.  Rosa  were  not  so  careful  a 
worker  as  he  has  proved  himself,  I  should  be  almost  inclined  to 
suspect  an  identity. 


The   genus  Microscolex   has    been   investigated  by   Rosa  and 
Fletcher.    It  was  first  met  with  in  Italy  by  Dr.  Rosa  ^,  who,  in  a  later 

^  The  Tentralmost  seta  on  each  side  is  seta  1,  the  next  seta  2,  &c. 
'  **  Microiscolex  modestus,  n.  gen.,  n.  sp./'  Boll.  Mus.  Zool.  Torino,  vol.  ii. 
no.  19  (3  cuU). 

3* 
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^.^^^   'i«u  FtetoAer's*  EudriluM  dmbius  would  prove  to  be 

*tu>  suggestion  was  later*  shown  to  be  correct  by 

..w...  -•  *  s|Kvte«  of  Microscolex  CTtdently  identical  with 

,^,    rvuA  ibe  Argentine.     I  received  myself,  some  time 

" ^^  oi  v-iAuiples  of  a  MicroBcolex  from  Madeira,  through 

l*^  -•  Mr.  £.  B.  Poulton,  F.R.S.,  which  are  described 
.ju^ua^  knowledge  of  the  distribution  of  the  genus  is 


*i  -■ 


\  \tcf^$coles  modestus.     Italy,  Argentina. 

,\  )ncn;hfcoIex  dubius.     Australia,  Argentina. 

V  )itvrif4cpiex  algerietms.     Algiers. 

4^  \itcfvsc0iex pouUoni.     Madeira. 

»s.  ,%-*** •icie**  of  J^.  algeriensis  evidently  necessitate  a  revision 
^.^\  ^v%KHc  definition  given  on  p.  511  (3  of  sep.  copy)  of  his 

■v.  uw  Argentine  Earthworms. 
•^    co^iug  points  are,  I  think,  sufficient  to  distinguish  this 
r\,ai  ui^  vhW  genera  among  the  Cryptodrilids. 

Genus  Microscolex,  Bosa. 

>;v.^^v%t.i\  Row,  Boll.  Mus.  Zool.  Torino,  vol.  ii.  no.  19. 

X*««  S  ***^  jtyMfM/,  distant,     Clitellum  on  segments  xiii.,  ziv., 

v»».  vti*>  complete.      6   pores  on  xvii.      JVb  dorsal  pores, 

^ 1,^   ^r*4$0i  absent.     Nephridia  paired,  present   in  genital 

^T>*»*v»  .'I't^oW*,  3  pairs  in  segments  x.,  xi.,  xii.  Oiszard  absent 
'''^  ij^Mufy.  Intestine  without  typhlosole.  Atria  tubular^  with 
\    ifc^.'V^f  *H'M«a/  seta.    Spermatotheca  {if  present)  one  pair  in  ix., 

Pk  ^ihauu'^  of  the  genus  have  been  discussed  by  Rosa,  who  com- 
K\.v*  ViC4V*i»W^J?  with  Photodrilus  and  PontodrUus.     I  may  point 
,.*  «^v«^  ^^^  absence  of  penial   setae   in   Microscolex  algeriensis 
\Z^^^  vW  UuUuce  between  the  genus  and  PontodrUus. 

^nv  H'^N'ivA  which  I  describe  here  is  quite  clearly  distinct  from 
,.K  ^^^  sMb*r*,     The  table  (on  p.  37)  indicates  the  principal  re- 
,,/k*a'h\^  tunl  differences  between  the  four  species  Microscolex 
,  NKV&  k.  mvdtstus,  M.  algeriensis,  and  M.poultonu 


\> 


V.   <v^»#«  VontodrUus,  Microscolex,  e  Photodrilia,**  I,  c,  voL  iil  no.  39. 
.      \  .^,  v-^k  Auatralian  Earthworms,"  pt.  iil,  Proc  Linn.  Soc  N.S.W.  voL 

*■  '^    s  viiuvlx  Arg^ntini  raooolti  dal  Dott.  Carlo  Spegaszini,"  Ann.  Mub.  Oiv. 
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4^  On  the  Milk-Dentition  of  Procavia  {Hyrax)  capensis  and 
of  the  Rabbit  {Lepus  curdculus) ,  with  Remarks  on  the 
Relation  of  the  Milk  and  Permanent  Dentitions  of  the 
Mammalia.  By  M.  F.  Woodward,  Demonstrator  of 
Zoology,  Royal  College  of  Science,  London*. 

[BeoeiTod  January  5,  1892.] 
(Plate  II.)  ] 

I.  Historical. 

Th«  dentition  of  such  an  interesting  Mammal  as  Hyrax^  as  may 
r^tnliW  be  supposed,  has  been  carefully  studied  by  many  zoologists, 
«ho«  probably  owing  to  the  fact  that  many  of  them  based  tbeir 
vk^iH'iptions  upon  one  or  two  dried  skulls  only,  have  given  tbe  most 
\«rHHl  interpretations  of  the  teeth.  As  a  result  we  find  a  great 
vb«i'rt'Lianoy  m  the  dental  formulae  given  in  their  various  monographs 
«ud  iu  the  text-books  compiled  from  them. 

Mi»st  of  the  earlier  authorities  agreed  as  to  the  absence  of  canines, 
but  diMgreed  as  to  the  total  number  of  teeth  present  (viz.  34  or 
3(1 )  and  as  to  the  number  of  true  molars  and  incisors,  the  most 
iVUMuonly  accepted  formula  being  i.  ^,  c.  \y  pm.  ^,  m.  |=34.  Many 
vbM«»rvt>r«,  however,  state  that  there  are  present  at  one  time  8  cheek- 
tti*th  above,  and  as  they  regard  the  extra  tooth  as  a  molar,  they 
t\kriuulate  the  molars  as  3-4  above  and  3  below.  More  rarely  we  find 
ih^  iuoisors  described  as  being  g  ;  and  lastly,  two  observers  '  have 

4)t«crlbrd  a  pair  of  canines  as  being  present  in  the  upper  jaw. 

All  are  agreed  as  to  the  number  of  teeth  present  in  the  lower  jaw 
of  th^  adult,  viz.  9  ;  but  there  is  much  disagreement  as  to  the  total 
uuiiiber  of  teeth  present  in  the  upper  jaw  (viz.  8-9),  and  also  as  to 
(b^  homologies  of  the  individual  teeth  and  sets  of  teeth. 

Mo»t  state  emphatically  that  there  are  no  canines  present  in  either 
J4^w«  Cuvier,  however,  asserted  (4)  that  there  was  a  pair  of  small 
i^iiines  nresent  in  the  upper  jaw  of  the  younj;  animal,  and  he  re- 
^m\lrd  (hem  as  tbe  accessory  teeth  of  Pallas  (25),  but  this  opinion 
(ko  att^rwards  retracted  (5). 

ll  r^^Hiained  for  Lataste  (19)  to  be  tbe  first  to  show  definitely 
\\\%X  th(*re  is  present  in  the  upper  jaw  of  all  young  specimens  a  pair 
of  sinaH  canines ;  he  has  shown  that  these  are  shed  early  in  life 
i^ud  that  they  rarely  persist  till  the  completion  of  the  second  den- 
\\\\\A\s  lie  bases  his  conclusions  on  the  shape  and  position  of  these 
UH^h  to|[ether  with  the  characters  of  the  2nd  maxillHrv  tooth 
^  l»t  prt»Miular)  as  exemplified  in  a  very  large  series  of  skulls  of  all 
«*gv«»  <^nd  finally  on  a  comparison  with  the  teeth  of  the  near  allies 

V  »  Communicated  by  Prof.  Howes. 

»  Cuvier  (4)  and  LaUste  (19). 


PZ  S  1832. Plate  H. 


Milk-d^nUnor,  cfliyr^^:  a,r.Li  I.^IU 
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of  Hyrax  (viz.,  the  Rhinoceros,  Tapir,  and  Horse),  which  nerer 
possess  more  than  seven  cheek-teeth  (molars  and  premolars),  while 
showing  all  stages  in  the  development  of  the  canine.  He  has 
succeeded  in  showing  that  many  of  the  eailier  observers  figured  and 
described  these  canines,  mistaking  them  for  the  Ist  premolars,  on 
account  of  the  resemblance  between  the  latter  in  the  second  dentition 
and  the  milk-canines.  But  although  the  1st  premolar  in  the  second 
dentition  is  much  reduced  and  has  sometimes  only  one  fang,  it  is 
situated  some  distance  from  the  premaxillo-maxillary  suture,  and  in 
the  first  dentition  has  a  large  crushing  crown  and  is  two-fanged.  He 
considers  that  the  canines,  together  with  the  Ist  premolar,  are  under- 
going suppression,  and  that  as  a  consequence  of  this  the  former  teeth 
have  lost  their  more  typical  characters. 

With  the  exception  of  Giebel  (12, 13)  and  Brandt  (2),  all  observers 
state  that  there  is  only  a  single  pair  of  incisors  in  the  upper  jaw. 
These  two  authorities,  however,  have  described  in  the  young  animal 
a  second  small  and  posterior  incisor,  which  is  early  shed  and  is 
situated  in  the  premaxilla  behind  the  large  first  milk-incisor.  This 
tooth  is  not  to  be  confounded  with  the  milk-incisor  No.  1,  which  is 
a  large  tooth  situated  between  the  two  permanent  ones,  as  figured  by 
Cuvier  (5)  and  Blainville  (1) ;  it  undoubtedly  represents  a  2nd  upper 
incisor,  although  in  all  probability  it  is  only  a  milk-tooth,  always 
present  in  the  foetus,  but  seldom,  I  believe,  persistent  after  birth. 
Giebel  and  Brandt  were  of  opinion  that  Cuvier  mistook  these  small 
incisors  for  canines ;  but  as  the  former  are  situated  in  the  gum  which 
covers  the  premaxilla,  while  the  latter  lie  well  within  the  maxilla, 
their  position  implies  that  he  did  not  understand  what  is  generally 
suppoised  to  be  the  fundamental  distinction  of  the  canine,  viz.,  that 
it  is  typically  a  single-fanged  pointed  tooth  implanted  in  the  maxilla 
just  behind  the  premaxillo-maxillary  suture. 

It  has  been  already  noted  that  no  observer  has  seen  more  than  9 
teeth  in  the  upper  jaw;  none  of  those  who  describe  the  presence  of 
a  canine  make  the  slightest  allusion  to  the  presence  of  2  upper 
incisors,  and  further  perusal  of  the  descriptions  alluded  to  shows 
that  those  who  described  the  2nd  incisor  almost  certainly  were 
dealing  vnth  Cuvier's  canine.  This  is  probably  due  to  the  fact  that 
the  earlier  observers  do  not  seem  to  have  had  access  to  some  of  the 
monographs  of  their  predecessors,  but  it  does  not  excuse  a  modern 
European  writer  like  Lataste  having  apparently  failed  to  consult  a 
classical  work  like  Brandt's  Monograph  on  Hyrax^  or  a  standard 
one  such  as  Bronn's  '  Thier-Reich.' 

II.  Results  of  the  present  Investigation. 

The  material  which  I  have  examined  was  kindly  placed  at  my 
disposal  by  Prof.  Howes,  and  consisted  of  5  foetal  examples  of  Hyrax 
eapensis  preserved  in  spirit,  being  the  specimens  the  placenta  of  which 
was  described  by  Prof.  Huxley  before  this  Society  in  1863  ^      The 

*  P.  Z.  S.  1863,  p.  655. 
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specimens  measure  about  12*5  centim.  long  and  only  sbow  a  few  of 
the  larger  hairs. 

The  method  adopted  for  the  examination  of  the  teeth  is,  I  believe, 
the  only  reliable  one  (if  employed  in  connexion  with  serial  sections) 
by  which  the  true  relations  of  developing  teeth  in  a  young  animal 
can  be  made  out. 

The  skin  was  carefully  removed  from  the  sides  of  the  jaw,  and 
the  whole  jaw,  with  gum  covering  it  intact,  was  placed  in  absolate 
alcohol  and  thoroughly  dehydrated  ;  it  was  then  clarified  in  clove-oil » 
and  either  examined  in  that  medium  or  mounted  in  Canada  balsam. 
By  this  treatment  the  teeth  are  seen  through  the  bones  in  their 
natural  position  in  relation  to  one  another  and  to  the  surrounding 
parts,  whereas  by  dissection  they  are  apt  to  be  displaced.  Further, 
some  teeth  when  undergoing  suppression  are  so  minute  as  to  be 
practically  invisible  to  the  unaided  eye,  so  that  under  manipulation 
by  ordinary  dissection  they  would  be  entirely  overlooked.  On  the 
other  hand,  if  exclusively  examined  in  serial  sections  it  is  doubtftil 
if  their  exact  position  and  relationships  could  be  determined  with 
absolute  accuracy.  This  is  notably  the  case  with  the  anterior  milk- 
incisors  of  the  Rabbit  (the  upper  of  which  measures  only  *13  millim. 
in  length)  described  by  Huxley  (16)  (figs.  4  &  5,  di^\  and  which 
were  discovered  by  this  method,  Huxley  l>eing,  I  believe,  the  first  to 
apply  it  to  the  examination  of  tooth  relationships. 

It  is  worthy  of  note  that  the  method  does  not  prevent  one  after- 
wards scctionizing  the  jaw  ;  in  fact,  it  is  best  to  examine  the  jaw 
first  in  this  way  in  order  to  see  exactly  what  teeth  are  present  and 
what  are  their  positions,  as  it  then  becomes  much  easier  to  interpret 
the  appearances  presented  by  serial  sections. 

A  microscopic  examination  of  the  clarified  jaw  (Plate  II.  fig.  1) 
shows  that  there  are  present  at  this  age  8  teeth  iu  the  upper  jaw  and 
7  in  the  lower  one. 

Those  of  the  upper  jaw  may  be  divided  into  premaxillary  and 
maxillary  teeth,  there  being  3  of  the  former  (fig.  1,  di\  rfr*,  d^) 
and  S)  of  the  latter  (fig.  1,  c,  i.,  ii.,  iii.,  iv.).  The  first  pre- 
maxillary tooth  is  very  large  and  roughly  conical ;  it  lies  completely 
buried  in  the  bone  and,  from  a  comparison  of  a  series  of  skulls,  it 
becomes  evident  that  it  is  the  milk  predecessor  of  the  large  permanent 
incisor ;  it  attains  a  considerable  size  and  persists  for  a  long  period  after 
birth.  As  the  foetus  was  very  young,  the  permanent  incisor  had 
not  vet  been  differentiated. 

Tlie  two  posterior  premaxillary  teeth  (fig.  1,  dp,  dP)  are  very 
sniall,  and  variable  ;  both  were  present  in  three  out  of  six  preparations, 
one  only  was  present  in  two,  and  both  were  wanting  in  the  other. 

In  two  cases  they  were  very  fully  developed  (fig.  2,  dP,  rfi"),  although 
small,  and  the  anterior  one  was  in  all  cases  the  largest.  In  the  speci- 
men figured  the  measurement  of  the  anterior  one  (dp)  is  '62  millim. 
long  X  '3b  millim.,  that  of  the  posterior  one  (dp)  being  '31  millim. 
long  X  *19  millim. 

The  anterior  one  presents  a  small  conical  crown  composed  of  a 
distinct  layer  of  enamel  and  dentine  (fig.  2,  dP^  c,  and  d),  a  well- 
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marked  cerrix,  and  a  simple  single  fang,  slightly  constricted  at  its 
base.  The  smaller  posterior  one  (fig.  2,  di^)  is  much  simpler  and 
not  so  much  calcified,  and  although  it  had  no  distinct  fang  yet  the 
pulp-caTity  was  already  partially  constricted. 

In  position  the  two  teeth  lie  close  to  the  surface  of  the  gum,  and 
thongh  they  overlap  the  premazilla  they  are  really  external  to  it, 
al%*eoli  being  undeveloped  •  The  anterior  one  lies  just  in  front  of 
the  premaxillo-maxillary  suture  (fig.  1,  m«.),  while  the  smaller  pos- 
terior one  lies  just  between  the  two  bones,  but  under  cover  of  the 
premaxtlla  and  quite  in  front  of  the  maxilla. 

In  the  two  cases  where  only  one  of  these  teeth  was  developed,  it  was 
obviously  the  anterior  one  from  its  position ;  it  was  larger  and  rounder 
than  the  one  figured  (figs.  1  &,  2,dP),  and  was  evidently  younger  and 
still  undergoing  development. 

The  maxillary  series  of  teeth  are  5  in  nnmber :  the  first  (fig.  1,  c), 
a  small  uncalcified  tooth-germ,  which  lies  close  to  the  anterior  border 
of  the  maxilla,  is  obviously  the  cnnine ;  while  the  four  remaining  ones 
(fig.  1,  I.,  If.,  ni.,  IV.)  represent  the  deciduous  premolars  and  have 
not  yet  developed  their  fangs.  They  are  simple  calcified  cappings 
of  the  pulp,  the  only  points  of  interest  about  them  being  their 
proximity  to  the  premaxillo-maxillary  suture  and  the  manner  in 
which  the  first  one  is  displaced  so  as  to  partially  overlie  the  second. 
Examining  the  teeth  of  the  upper  jaw  as  an  entire  series,  we  see 
at  once  that  the  most  fully  formed  ones  are  the  two  small  posterior 
preraaxillary  teeth  (d^,  dP),  Unlike  the  remaining  teeth,  all  of 
which  lie  deep  down  in  the  bone,  these  small  ones  are  situated  close 
to  the  surface  of  the  gum,  so  that  they  must  evidently  cut  the  gum 
first  if  not  absorbed. 

A  tooth  whose  crown  is  once  calcified  does  not,  as  a  rule,  increase 
in  transverse  diameter,  because  the  dentine  composing  the  greater 
part  of  it  is  deposited  from  within  outwardly  ;  so  that  when  dealing 
with  a  tooth  possessing  well-marked  layers  of  dentine  and  enamel, 
one  is  fairly  safe  in  saying  that  the  crown  will  not  enlarge  much 
transversely.  When  the  fang  is  formed  and  partially  constricted  at 
its  base,  one  is  justified  in  regarding  that  tooth  as  being  fully  formed, 
as  the  constriction  of  the  pulp-cavity  only  takes  place  after  the 
completion  of  the  tooth. 

The  small  teeth  (fig.  2,  dP,  (/t^),  in  possessing  the  above  characters, 
may  be  safely  regarded  as  having  attained  their  full  size  and  being 
ready  to  cut  the  gum. 

We  have  now  to  determine  the  homologies  of  these  teeth.  As 
we  have  seen,  they  are  situated  in  the  premaxilla  behind  the  large 
incisor  and  immediately  in  front  of  the  canine.  The  only  teeth  they 
can  represent  are  the  2nd  and  3rd  incisors ;  so  that  the  large  incisor 
is  thus  proved  from  its  position  to  be  the  first  or  anterior  one. 
From  the  earlier  development  and  small  size  of  the  2nd  and  3rd 

*  Jaeger  (JB.  nat.  Ver.  Wiirzb.  1860,  ivi.)  regards  Cuvier*8  "  trous  incuif$  "  as 
tbe  remainder  of  a  deciduous  2nd  incisor ;  bul  as  the  2nd  incisor  Tery  rarely 
persists  and  is  generally  external  to  the  premaxilla,  it  is  improbable  that  this 
depreanon,  which  is  fairly  constant,  can  represent  its  alyeolus. 
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below,  are  much  reduced  (though  well  developed  as  milk-teeth), 
often  bearing  but  a  single  fung,  and  are  early  shed. 

It  appears  to  be  generally  the  rule  amongst  herbivorous  animals 
that  there  is  a  suppression  of  the  anterior  teeth  of  the  maxillary 
series,  often  accompanied  by  a  reduction  in  number  of  the  incisors 
and  an  increase  in  size  of  the  remaining  teeth.  From  this  it  would 
seem  probable  that  Hyraje,  in  which  the  food  and  habits  are  very 
similar  to  those  of  the  Rodentia  and  herbivorous  mammals,  would 
find  it  more  serviceable  to  possess  one  or  two  pairs  of  large  cutting 
incisors  than  three  smaller  ones  ;  and  the  very  early  development  and 
large  size  of  the  anterior  incisors  and  of  the  large  grinding  premolars 
becomes  readily  intelligible  upon  this  hypothesis. 

If  the  jaws  of  the  foetus  be  examined  in  relation  to  the  entire 
milk-dentition  and  to  the  rest  of  the  skull,  thev  will  be  seen  to  be 
relatively  very  small.  Comparison  of  a  series  of  skulls  sliows  that 
the  elongation  of  the  jaws  is  attained  very  late,  and  that  above  it 
mainly  involves  the  premaxillary  and  anterior  maxillary  regions. 
The  conditions  are  such  that  in  the  young  animal  the  jaws  are 
uncomfortably  crowded  with  teeth  ;  this  is  especially  noticeable  in 
regard  to  the  position  of  the  first  premolars  (fig.  1,  i.)  and  in  the  ves- 
tigial condition  of  the  2nd  and  3rd  upper  incisors  and  of  both  canines. 

The  clue  to  the  ultimate  suppression  of  the  hinder  incisors  and 
the  lower  canine,  and  to  the  vestigial  nature  of  the  upper  canine  and 
both  first  premolars  in  the  second  dentition,  appears  to  me  to  lie 
in  the  consideration  of  the  above  facts. 

The  large  size  and  early  development  of  some  of  the  teeth  render 
it  obvious  that  these  would  take  up  more  than  their  proper  share  cf 
space  and  nourishment  in  the  already  overcrowded  jaw,  and  we 
accordingly  find  that  some  of  the  teeth,  which  were  of  least 
functional  importance,  become  either  stunted  or  entirely  crowded 
out  of  the  jaw  before  it  elongates. 

The  premolars  of  the  foetus  (fig.  1 )  extend  forwards  to  the  pre- 
maxillo-maxillary  suture ;  and  comparison  with  the  adult  shows  that 
the  diastemata  possessed  by  the  animal  are  more  nearly  tlie  result 
of  a  secondary  elongation  of  the  jaws  themselves  than  of  the  mere 
suppression  of  certain  teeth. 

III.  General  Considerations, 

It  will  be  seen  from  the  foregoing  description  that  Hyrax  possesses 
several  teeth  which  are  only  represented  in  one  dentition.  The 
question  then  arises  whether  these  are  to  be  considered  as  belonging 
to  the  1st  or  to  the  2nd  series,  and  the  answer  to  it  involves  a  brief 
consideration  of  the  relations  existing  between  the  two  dentitions  in 
the  class  Mammalia. 

Prof.  Flower  (6,  7,  8,  9),  in  his  various  contributions  to  the  study 
of  Mammalian  odontology,  has  all  along  sought  to  show  that  mam- 
mals were  primitively  monophyodont,  and  that  the  original  single  set 
of  teeth  b  represented  in  the  permanent  (successional)  teeth  of  the 
DiphyodontSy  the  possession  of  a  milk  or  first  dentition  being  a 
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secondarily  acquired  character,  deyeloped  comparatiTely  late  in  the 
evolution  of  the  class. 

Detailed  perusal  of  his  writings  shows  these  conclusions  to  be 
drawn  to  a  large  extent  from  the  study  of  the  Marsupialia  and 
especially  of  Thylacinus ;  the  solitary  tooth  ^hed  by  that  animal  he 
regards  as  the  sole  representative  of  the  milk  or  first  dentition  of  its 
higher  allies  (Eutheria),  believing  the  rest  of  its  teeth  to  represent 
the  permanent  or  snccessional  second  dentition  of  the  latter.  At  the 
same  time  (7.  p.  2)  he  has  pointed  out  (and  laid  great  stress  on  the 
fact)  that  the  milk-teeth  of  the  Eutheria  invariably  show  a  more 
primitive  pattern  and  shape  than  those  of  the  permanent  or  second 
series  which  replace  them.  The  latter  are  oAen  highly  specialiied : 
while  the  former  often  (as  is  especially  the  case  with  the  Ungulates) 
agree  more  or  less  closely  with  the  permanent  teeth  of  the  extinct 
ancestors  of  the  order. 

He  concludes  that  when  one  set  of  teeth  only  are  present,  as  in 
the  Cetacea,  it  is  invariably  the  permanent  or  2nd  one,  the  milk  or 
1st  set  being  either  not  developed  or  suppressed. 

Arguing  along  the  same  lines,  he  considers  that  when  a  tooth 
such  as  the  1  st  premolar  in  many  diphyodont  mammals  is  only  preseut 
in  one  dentition  (even  though  in  many  cases  it  is  very  early  lostX 
it  must  belong  to  the  2nd  or  permanent  series. 

Thomas  (36,  27)  bus  lately  accepted  Flower's  views  as  to  the 
relation  of  the  two  dentition?,  and  has  added  largely  to  our  know- 
ledge of  the  dentition  of  Marsupials,  Edentates,  and  Monotremes. 
He  shows  conclusively  that  it  is  invariably  the  4th  premolar  (not 
the  3rd  as  Flower  thought)  which  is  replaced  by  a  vertical  successor 
in  the  Marsupials,  thus  bringing  the  dentition  of  Marsupials  and 
Placentals  into  more  complete  harmony ;  while  among  the  Edentates 
he  has  proved  the  existence  of  a  milk-dentition  in  Orycteropus  (26). 

More  recently  Kiikenthal  (18),  in  a  preliminary  account  of  some 
researches  on  the  development  of  the  Cetacean  teeth,  has  sought  to 
show  that,  exclusive  of  the  Monotremes,  there  is  no  such  thing  as  a 
monophyodont  mammal.  In  all  Cetacea  (the  typical  monopbyodonts) 
he  finds  that  rudimentary  snccessional  teeth  appear  in  connexion 
either  with  the  more  fully  developed  functional  ones  of  the  toothed- 
whales  or  with  the  functionless  tooth-points  of  the  Mysticeti.  He 
argues  from  this  that  these  supposed  typical  Monopbyodonts  are 
really  modified  Diphyodonts,  and  further  that  their  functional  or  most 
fully  developed  teeth  belong  to  the  1st  or  milk-dentition,  and  not, 
as  Flower  supposed,  to  the  2tid  set.  He  also  advances  some  reasons 
for  believing  that  the  homodont  condition  may  be  arrived  at  by  a 
splitting  up  of  the  primitive  complex  teeth  of  an  original  heterodont 
type. 

In  the  Marsupials  *,  from  a  careful  examination  of  the  developing 

^  Since  the  above  was  written  Kukenthal  has  published  (Anat  Ans.  1891, 
p.  658)  the  details  of  his  work  on  J)iddpkt/$,  giving  figures  of  the  rudimentary 
sucoessional  teeth  in  connexion  with  the  incisors,  premolars,  and  eren  molars, 
tlie  last  being  thus  shown  in  the  Biarsupials  to  belong  to  the  Ist  dentition. 
These  observations  I  can  confirm  so  far  as  the  incisors  and  molars  of  Did^lpkya 
are  concerned,  but  in  Trichosurus  I  can  find  no  trace  of  the  teeth  sucoessional 
to  the  molars.    This  may  be  owing  to  the  embryo  being  too  young. 
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teeth  of  Didelphys,  he  claims  to  have  found  that,  besides  the  succes- 
sional  tooth  to  the  4th  premolar,  there  are  present  indications  of  the 
enamel  organs  of  the  successional  teeth  in  connexion  with  all  those 
which  remain ;  showing  that  the  adult  dentition  of  the  Marsupials, 
with  the  exception  of  the  4th  premolar,  corresponds  with  the  1  st  or 
milk-dentition  of  the  Placentalia,  and  not,  as  Flower  and  Thomas 
hare  held,  with  the  2nd  or  permanent  one. 

From  these  and  other  considerations  he  argues  that  the  two 
dentitions  among  mammals  are  much  more  constant  than  has  gene- 
rallj  been  supposed,  and  that  they  are  probabljr  of  equal  value — 
being  developed  side  by  side  in  the  jaw  from  a  common  enamel 
ridge  ;  and  he  further  points  out  that  while  the  1st  dentition  attains 
its  maximum  development  in  the  Marsupials  and  Cetacea,  as  we 
ascend  in  the  mammalian  series  it  diminishes  in  importance,  so  much 
so  that  in  many  animals  (e.  ff.  the  Seals)  it  becomes  quite  rudimentary, 
while  in  others  (t.  e.  Rodents)  it  possibly  disappears  altogether. 

Should  further  enquiry  substantiate  Kiikentnal's  deductions  that 
all  mammals  develop  representatives  of  both  sets  of  teeth,  the 
advisability  of  retaining  the  terms  Monophyodont  and  Diphyodont 
trill  have  to  be  considered. 

The  facts  to  which  I  have  herein  drawn  attention  (above,  pp.  4 0~42X 
taken  in  conjunction  with  Kukenthal's  assertions  just  alluded  to, 
show  that  with  r^ard  to  teeth  present  in  one  dentition  only,  it  is 
impossible  to  say  for  certain,  upon  mere  examination  of  the  dried 
bkull,  to  which  set  they  belong,  and  even  comparative  anatomy  does 
not  help  us  much  (as  in  the  case  of  the  Ist  premolar  of  Ungulates). 
We  must  rely  entirely  upon  the  study  of  development,  and  must  base 
our  determination  upon  the  examination  of  a  series  of  foetal  jaws. 

In  view  of  this  I  am  of  opinion  that  we  shall  sooner  or  later  find 
in  the  rest  of  the  Edentates,  the  Sirenia,  and  probably  in  some 
Marsupials,  that  vestigial  milk  or  rudimentary  successional  teeth, 
which  probably  never  cut  the  gum,  are  almost  certain  to  be  present 
in  tome  form  or  other— either  as  calcified  structures  or  simply  as 
enamel  organs. 

Should  there  be  found  teeth  in  the  foetus  showing  no  signs  either 
of  duplication  or  replacement  by  vertical  successors,  there  will  be 
good  reasons  for  regarding  them  as  belonging  to  the  milk  or  first 
dentition,  as  this  is  invariably  developed  fi.rst  in  time. 

From  these  considerations  I  should  conclude  that  the  vestigial 
teeth  which  I  have  described  in  Hyrax  (viz.,  the  two  posterior  upper 
inctson  and  the  lower  canine),  together  with  the  upper  canine 
described  by  Lataste,  which  has  not  been  seen  to  be  replaced  by 
a  successional  tooth  although  sometimes  persisting  with  the  per- 
manent teeth,  belong  exclusively  to  the  1st  or  milk  series,  which 
would  then  read  as  follows,  viz. : — 

i*5»  c.  J,  pm.  J  =  30, 
while  the  adult  dentition  would  be 

i.^,c.  ^,pm.-J,  ni.?=34(?36). 
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IV.  The  Milk-Dentition  of  the  Rabbit  (Lepus  cuniculus). 

Although  the  Rahbit  is  so  uniTersally  studied  in  our  own  labora- 
tories and  its  anatomy  is  described  iu  detail  in  so  many  of  our 
practical  hand-books,  not  one  of  the  latter  rigbtly  describes  its  milk- 
dentition,  in  spite  of  the  fact  that  all  the  details  concerning  it  have 
been  long  ago  recorded. 

If  one  examines  the  jaws  of  a  Rabbit  from  2-3  weeks  old  (Plate  II. 
fig*  3),  one  finds  on  each  side  of  the  upper  jaw  6  incisors  arranged  in 
two  linear  series,  3  on  each  side  of  the  middle  line  ;  the  anterior  tooth 
of  each  set  is  known  to  be  the  great  permanent  front  incisor,  while  the 
others  have  been  variously  interpreted. 

F.  Cuvier  (3),  in  the  first  place,  described  them  as  representing 
the  2nd  and  3rd  upper  incisors ;  his  statement  has  been  copied  by 
several  authors  (9,  15,  29),  who  have  thus  ascribed  to  the  Rabbit  at 
birth  3  incisors,  stating  that  the  outer  one  is  soon  lost. 

This  determination  of  Cuvier's  was  refuted  by  Owen  (23)  as  long 
ago  as  1868  and  later  by  Krause  (17).  These  two  observers  show 
that  the  middle  tooth  of  each  series  (fig.  3,  di^)  is  in  reaUty  the 
2nd  milk-incisor ;  it  is  a  functional  tooth  for  the  first  three  weeks 
of  the  animal's  life,  after  which  time  it  is  shed,  being  pushed  out 
by  its  successor  (fig.  3,  /i«^).  The  deciduous  tooth  in  the  specimen 
figured  is  small  and  wedge-shaped,  its  crown  being  much  worn,  while 
its  successor  presents  a  conical  unworn  extremity,  having  only  just 
cut  the  gum.  This  latter  tooth  is  the  one  described  by  Cuvier  as 
being  the  3rd  incisor  and  by  others  as  being  early  lost  (9,  15,  29). 

The  probable  reason  that  the  2nd  miik-incisor  and  its  successor 
are  present  for  some  time  side  by  side,  after  the  latter  has  cut  the 
gum,  may  be  implied  in  the  fact  that  the  deciduous  tooth  is  as  it 
were  wedged  in  between  the  great  anterior  incisor  and  its  own 
successor  and  is  rather  worn  away  by  attrition  than  shed. 

The  study  of  the  development  of  these  teeth  shows  at  once  that 
these  two  (fig.  3,  (fr*,  pi^)  are  formed  from  a  common  enamel  organ, 
and  that  they  possess  the  relations  of  a  typical  tooth  of  the  1st  to 
its  successor  iu  the  2nd  dentition.  The  fact  that  the  permanent 
tooth  cuts  the  gum  posteriorly  to  the  milk-tooth,  instead  of  develop- 
ing underneath  the  latter  and  gradually  pushing  it  out,  goes  for 
nothing,  when  we  consider  that  the  permanent  tooth  b  typically 
developed  on  the  inner  side  of  its  milk  predecessor  and  not  below  it. 

We  see  from  the  above  that  there  are  only  2  incbors  on  each  side 
of  the  adult  upper  jaw,  and  no  examination  of  even  the  youngest 
foetus  in  which  the  teeth  are  appearing  shows  us  any  trace  of  a 
3rd  one. 

The  deciduous  premolars  of  the  upper  series  are  3  in  number, 
and,  as  may  be  seen,  they  persist  until  the  animal  is  between  3  and  A 
weeks  old  (not,  as  stated  by  Marshall  and  Hurst  (22),  being  shed 
before  birth).  These  teeth  have  been  long  known  and  are  figured  by 
Owen  (23) ;  the  principal  point  of  interest  about  them  is  their 
possession  of  true  fangs  and  their  replacement  by  more  specialized 
teeth  which  grow  from  persistent  pulps. 
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Completing  the  cheek-teeth  above  we  find  at  the  same  age  2  molars 
in  use,  and  a  3rd  developing  one  buried  up  in  the  maxilla. 

The  lower  teeth  at  this  age  call  for  no  special  comment ;  there  are 
the  characteristic  inferior  incisors  (1  on  each  side),  2  deciduous 
premolars,  having  the  same  characters  as  those  of  the  upper  set. 
Behind  these  are  2  molars,  the  3rd  not  having  yet  cut  the  gum. 

In  a  footnote  to  a  paper  printed  in  the  '  Proceedings '  of  this 
Society,  Prof.  Huxley  (16)  in  1880  mentioned  that  he  had  discovered 
in  the  foetal  Rabbit  yestigial  milk  predecessors  to  the  large  upper 
and  lower  incisors,  thus  making  the  full  milk  or  1st  dentition  to  be 

i.  ^,  pm.  ^.     This  discovery  has  been  generally  overlooked  by  the 

writers  of  works  dealing  with  the  Mammalia  and  the  Lagomorpha. 

Having  examined  his  preparations  and  subsequently  worked  out 
this  point  in  a  number  of  foetal  Rabbits  from  the  time  when  the 
teeth  first  appear  until  birth,  I  can  entirely  confirm  Huxley's 
statement. 

Fig.  4  is  a  drawing  of  the  clarified  jaws  of  a  foetal  Rabbit. 

At  this  period  there  are  present  7  teeth  in  the  upper  and  5  in  the 
lower  jaw.  Of  those  in  the  upper  jaw  the  first  3  are  incisors,  the 
large  tooth  {pi^)  being  the  permanent  anterior  one  and  the  smaillest 
tooth  (d^)  being  the  milk  2nd  incisor,  the  permanent  one  not  being 
yet  differentiated.  The  cheek-teeth  are  4  in  number  and  represent 
the  3  deciduous  premolars  (d.pm.)  and  the  1st  molar  (m}). 

In  the  lower  jaw  the  large  incisor  (pi^)  is  well  developed,  but  there 
are  only  3  cheek-teeth,  viz.  the  two  milk  premolars  (d,pm.)  and 
the  anterior  molar  (m^).  In  front  of  each  of  the  large  incisors 
(/w*,  ptj),  above  and  below,  is  a  small  tooth  (rfi*,  cfi\),  rather  irregular 
in  appearance,  but  with  it^  crown  composed  of  typical  layers  of  enamel 
and  dentine  (fig.  5,  di^,  di^),  and  possessing  all  the  essential  structures 
of  a  tooth.  In  size  these  teeth  are  the  smallest  in  the  jaws  and 
measure  as  follows: — the  upper  one  (di^)  '13  millim.  long  x  '09 
wide  ;  the  lower  one  (</i\),  which  is  much  larger  and  varies  somewhat, 
being  *19-*34  millim.  long  and  *12-*16  wide. 

Examination  of  young  jaws  shows  that  these  minute  teeth  are 
among  the  first  to  develop,  and  when  they  appear  they  attain  with 
their  enamel  organs  a  relatively  large  size  in  proportion  to  the  jaw. 
Their  growth  is  early  arrested  and  they  remain  in  a  dwarfed  con- 
dition ;  if  carefully  examined  they  are  seen  to  present  an  irregular 
contour,  and  this  I  regard  as  expressive  of  their  partial  absorption. 
They  are  eventually  forced  out  of  the  gum,  about  birth,  by  the 
growing  permanent  teeth. 

These  small  teeth  develop  in  common  enamel  organs  with  the 
permanent  cutting-incisors,  of  which  they  are,  as  Huxley  pointed  out, 
the  milk  predecessors.  As  has  been  shown,  they  are  never  functional, 
and,  like  the  milk-premolar  of  the  Guinea-pig  (Cuvier),  they  are 
shed  til  utero. 

The  Rabbit,  so  far  as  we  know,  is  the  only  Rodent  possessing 
milk  predecessors  to  both  incisors ;  while  it  and  the  Common  Hare 
are  the  only  Rodents  known  to  possess  deciduous  incisors. 
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There  can  be  very  little  doubt  that  the  Duplicideatata,  as  concerns 
their  teeth,  are  the  most  primitiFe  living  Rodents ;  and  as  the 
deciduous  front  incisors  have  almost  disappeared  in  them,  we  could 
hardly  expect  to  find  them  present  in  the  more  modified  forms^ 
where  the  teeth  are  reduced  in  number.  It  is,  however,  highly 
probable  that  we  might  find  them  in  the  Hare  and  possibly  ia 
Lagomys, 

Krause  (17) « in  describing  the  deciduous  teeth  of  the  Rabbit, 

gives  the  formula  i.  \  pm.  ^  which,  as  I  have  shown,  is  the  correct 

one ;  but  although  he  gives  the  correct  formula,  he  cannot  hare 
seen  the  small  deciduous  first  incisors ;  in  tact,  he  says  {pp.  cit.  p.  1 99) 
**  the  four  large  incisors  persist  from  the  beginning  '* ;  so  that  he 
counts  the  large  cutting-incisors  twice  over,  first  in  the  deciduous 
and  afterwards  in  the  permanent  dentition,  solely  on  the  grounds 
that  they  happen  to  be  formed  very  early,  when  none  but  milk- 
teeth  are  present  in  the  jaw. 

The  discovery  of  these  teeth  is  entirely  due  to  Huxley,  but  as  he 
only  mentioned  it  in  a  passing  footnote  appended  to  a  paper  dealing 
with  much  wider  questions,  and  as  he  never  figured  them,  I  append 
figures,  in  illustration  of  my  more  detailed  account  of  them. 

In  concluding,  I  should  Uke  to  express  my  thanks  to  Mr.  Oldfield 
Thomas  for  his  kind  assistance  in  allowing  me  access  to  a  fine  series 
of  Hyrax  skulls  in  the  British  Museum,  and  to  Prof.  Howes  for  his 
valuable  advice  and  suggestions  during  the  progress  of  this  work. 
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EXPLANATION  OF  PLATE  II. 

Milk-dentitioii  of  Hyrax  capensis  and  Lepua  cuniculiis, 

iiKDasaL 

pmx  =■  premaxilla. 

nu:= maxilla. 

m^= mandible. 

}M=premaxillo-niaxiIlarT  suture. 

iii\,  at*,  c^t'r:  upper  deciauous  inoisors. 

(^,  di^  <2t3= lower  deciduous  inoisors. 

pc*,  ^  —  upper  permanent  incisors. 

j>^=lower  permanent  incisor. 

c=  upper  canine;  Ci=  lower  canine. 

I,  H,  III,  IV=the  4  deciduous  premolars. 

(^.^jn=deciduoa8  premolars. 

m^=lst  upper  molar;  m^=\tX  lower  molar. 

<{=dentine;  «=enamel; /=rang;  p.c=pulp-caTity. 

Fi^  1.  Clarified  jaws  of  a  foetal  Byrax,  showing  the  teeth  in  situ,  x  4. 

2.  Enlarged  drawings  of  the  2nd  and  Srd  upper  inoisors  {di\  dp)  and 

the  lower  canine  {c^)  of  the  above,  X  50. 

3.  Clarified  vertical  longitudinal  section  through  the  premaxilla  of  a 

Babbit,  showing  the  relation  of  the  permanent  front  incisor  (pi^) 
and  the  deciduous  (di^)  and  permanent  (pi^)  second  incisor. 

4.  Clarified  jaws  of  a  fostu  Babbit,  shortly  before  birth,  to  show  the 

vestigial  milk  anterior  incisors  (di^  and  iij). 

5.  Enlarged  dravring  of  the  vestigial  anterior  milk-incisors  of  the 

Babbit,  X  100. 


Proc.  Zool.  See 1892,  No.  IV. 
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5.  On  the  Species  of  the  Hyracoidea. 
By  Oldfield  Thomas,  F.Z.S. 

[BeceiTed  December  1, 1891.] 
(Plate  III.) 

The  present  paper  is  an  attempt  to  work  out  the  species  con- 
tained m  the  group  Hyracoidea,  a  group  which  has  of  late  years 
attracted  the  attention  of  several  prominent  systematic  workers,  hut 
which,  owing  partly  to  its  inherent  difficulties  and  partly  to  want  of 
material,  has  remained  in  a  terrible  state  of  chaos.  The  difficulties 
of  the  subject  are  indeed  so  great,  owing  mainly  to  the  slight  di£fer- 
ences  and  great  variability  of  the  species,  that  in  spite  of  my 
material  being  many-fold  greater  than  that  available  for  any  of  my 
predecessors,  I  can  only  feel  that  my  results  are  quite  provisional, 
and  will  need  further  revision  when  larger  and  better  series  from 
more  localities  are  obtained. 

The  material  before  me  consists  of  about  120  skins  and  spirit 
specimens,  and  122  skulls  and  skeletons,  a  number  far  in  excess  of 
what  anv  previous  worker  has  had.  This  number  is  made  up, 
firstly,  of  the  Museum  series  (71  skins  &c.,  Q7  skulls),  which  contains 
the  types  of  the  species  described  by  Gray^  in  his  many  papers  on 
the  subject,  and  the  large  series  of  Abyssinian  specimens  collected 
by  Mr.  W.  T.  Blanford  and  used  as  the  basis  of  his  work  on  the 
group. 

S^ondly,  the  fine  series  (47  skins  &c.,  48  skulb)  belonging 
to  the  Grenoa  Museum,  containing  large  numbers  of  the  Abyssinian 
and  Shoan  forms  and  also  the  only  good  specimens  that  I  have 
seen  of  the  Senegal  Hjrax  (Procavia  latastei).  This  collection 
formed  the  basis  of  M.  Lataste's  work  on  the  group^ — work  only 
just  begun,  and  of  which  only  a  few  preliminary  remarks  had  been 
published,  but  work  nevertheless  of  the  highest  and  most  thoughtful 
character,  so  that  it  has  been  a  great  misfortune  in  this  respect 
that  M.  Lataste  has  had  to  throw  up  the  Hyracoidea  on  quitting 
Europe  for  S.  America.  All  his  drawings  and  notes,  however,  have 
been  transmitted  to  me  by  the  Marquis  G.  Doria,  to  whom  I  also 
owe  the  loan  of  the  collection  itself,  and  to  whom  therefore  my 
most  sincere  thanks  are  due. 

Thirdly,  four  skulls  of  the  Angolan  species,  including  the  type 
skulls  of  both  P.  ioelmUchii  and  P.  grayi^  kindly  lent  me  by  Prof. 
Barboza  du  Bocage  of  the  Lisbon  Museum,  these  being  the  skulls 
described  and  figured  by  him  in  his  excellent  paper  on  the  genus 
published  in  1889. 

Fourthly,  two  skuUs  of  P.  tyriaca  lent  me  by  Dr.  P.  Matschie  of 
the  Berlin  Museum,  with  the  permission  of  Prof.  Mobins.  I  am 
also  indebted  to  the  former  for  much  assistance  in  reference  to  the 

1  Except  that  of  P.  foelwUtckiu 

'  Ann.  Mas.  Genov.  (2)  ir.  p.  5  (1886). 
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tjpe  specimens  of  Hemprich  and  Ehrenberg's  species  preserved  in 
Berlin. 

Fiflhlj,  a  skin  of  the  same  species  lent  me  by  Caaon  H.  B.  Tris- 
tram of  Durham. 

It  will  be  seen  therefore  that  not  only  is  the  present  series  unpre- 
cedeatly  large  in  point  of  numbers,  but  that  it  contains  the  actual 
specimens  referred  to  by  all  the  chief  writers  on  the  subject  of  recent 
years,  viz.  Gray,  Blanford,  Lataste,  and  Bocage. 

Of  their  papers  I  would  call  special  attention  to  that  by  M.  Lataste, 
already  briefly  referred  to,  on  the  skulls  and  dentitions  of  the  different 
"  subgenera^  and  especially  to  his  theory  that  the  minute  anterior 
maxillary  tooth  of  the  milk-dentition  is  a  milk-canine  which  does 
not  have  a  successor.  This  theory  I  believe  to  be  perfectly  correct, 
and  am  most  glad  to  be  able  independently  to  confirm  Lataste*s 
observation.  This  tooth  appears  most  certainly  to  be  homologous 
with  the  milk-canine  of  other  mammals,  even  though  it  is  ordinarily 
situated  some  way  behind  the  maxillo-premaxillary  suture^ 

M.  Lataste's  other  work  on  the  group,  being  in  the  form  of  draw- 
ings and  rough  notes,  I  have  found  it  very  difficult  to  utilize,  espe- 
ctally  as  our  opinions  are  naturally  very  frequently  divergent.  If, 
however,  I  have  published  any  observation  which  he  has  previously 
discoverrxl  and  recorded,  I  must  ask  his  pardon  and  plead  as  an 
excuse  the  very  rough  character  of  the  notes  which  he  has  made. 

The  excellent  paper  by  Prof.  Barboza  du  Bocage  ^  should  also  be 
referred  to,  as  he  has  given  in  it  not  only  full  and  detailed  descrip- 
tions of  the  three  Angolan  species,  in  some  ways  the  most  interesting, 
because  the  most  annectant,  of  the  genus,  but  he  has  also  given  a 
complete  list  of  all  the  known  species,  with  notes  on  their  characters 
and  localities.  This  paper  has  therefore  naturally  been  of  much 
service  to  me  while  going  over  the  same  ground. 

To  pass  now  to  the  subject-matter  of  this  paper.  In  the  first 
place,  it  must  be  admitted  that,  as  pointed  out  by  Lataste,  the  time- 
honoured  name  oiHyrax^  should  be  superseded  by  that  ofProcavia^y 
earlier  by  three  years  than  Hyraa.  The  family  name  will  therefore 
be  ProcaviidiB,  but  the  ordinal  or  subordinal  name  will  remain 
Hyracoidea  as  before,  a  name  of  this  rank  not  necessarily  being 
based  on  that  of  a  constituent  genus.  ''  Hyrax "  might,  however, 
be  adopted  as  an  English  vernacular  name,  the  species  of  Procavia 
not  having  as  yet  one  generally  and  correctly  appUcable  to  them. 

Secondly,  there  arises  the  important  question  as  to  whether  all  th ' 
Hyraces  should  be  placed  in  one  genus,  or  whether  ''  Heterohyrax ' 
aod    *^Dendrokyr€Uc"  both  proposed  by  Gray  and  admitted  by 
Lataste  and  others,  should  be  recognized  as  distinct  genera  or  sun- 
genera. 

Now  on  this  pomt  I  find  it  very  difficult  to  come  to  a  definite 
conclusion.  Within  the  group  there  are  two  extremes,  typified,  for 
example,  by  P.  abyssiniea  and  P*  dorsalU — the  former  with  their 

1  J.  Sd.  IdBb.  (2)  iiL  pp.  18&-196  (1880). 
>  Henn.  Tab.  At  Amm.  p.  115  (1783). 
*  Storr,  PFodr.  Syst  Mamm.  p.  39  (1780). 
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molar  teeth  very  large,  hypsodont,  and  like  those  of  a  Rhinoceros  in 
character,  while  the  latter  have  small,  brachyodont,  Palseotherium-like 
teeth  ;  and  these  two  extremes  have  been  commonly  looked  upon  as 
the  types  of  distinct  genera,  respectively  Procavia  (ssHyrax)  and 
Dendrohyrax.  But  unfortunately  there  is  really  almost  a  perfect 
graduation  in  characters  from  the  one  extreme  to  the  other,  the  chief 
link  being  formed  by  P.  brueei,  a  species  which  has  been  made  the 
type  of  a  third  genus  or  subgenus,  Heterokyrax.  Now  this  Hetero- 
hyrax  has  the  essential  dental  characters  of  Dendrohyrax  combined 
with  the  skull  of  Procavia ;  while  the  one  cranial  peculiarity  supposed 
to  be  characteristic  of  it,  the  early  closure  of  the  interparietal 
sutures,  is  not  present  in  P,  latastei^  a  species  otherwise  in  every 
respect  identical  with  P.  brucei.  On  the  other  hand,  the  perfect 
orbits  characteristic  of  Dendrohyrax  occxxr  in  a  form  called  **D.  grayi^* 
which,  except  for  this  one  character,  does  not  differ  either  craniaUy 
or  externally  from  P.  bocagei^  and  will  perhaps  prove  to  be  only  a 
variety  of  that  animal.  One  single  external  character,  however,  dis- 
tinguishes the  three  most  typical  Dendrohyraces,  P.  dorsaiis,  arborea, 
and  valida,  from  all  the  other  species  in  which  the  point  has  been 
noticed,  namely  the  number  of  the  mammae.  These  three  species 
have  a  mammary  formula  of  0 — 1=2,  while  certainly  in  P.  syriaea, 
rufieeps,  abyssinica^  skoana,  welwiUckii^  and  brucei,  and  therefore, 
judging  from  analogy,  probably  in  P.  eapeMis,  pallida^  boeagei^  and 
/a/a#^ei,  there  are  1 — 2=6.  The  mammary  formulflB  of"  2>eiu/ro- 
hyrax  grayi "  and  P.  emim  cannot  be  forecasted,  and  therefore  par- 
ticularly need  observation.  In  any  case,  however,  this  character 
cannot  be  used  as  of  generic  value,  for  it  separates  '*  Dendrohyrax^* 
equally  from  both  **  Heterohyrax "  and  *' Procavia"  although  the 
teeth  prove  that,  if  anywhere,  the  division  should  come  between 
Heterohyrax  and  Procavia,  But  even  then  one  would  not  know 
into  which  group  to  place  such  an  annectant  form  as  P.  welwiUchii. 
Balancing,  therefore,  these  considerations  for  and  against  the  retention 
of  Dendrohyrax  and  Heterohyrax^  I  have  come  to  the  conclusion 
that  it  is  better  on  the  whole  to  recognize  only  a  single  genus  for  the 
whole  of  the  Hyraces,  which  will  of  course  bear  the  name  of  Proeavia. 

Before  passing  to  the  actual  descriptions  of  the  different  species,  a 
few  words  are  necessary  as  to  the  cranial,  dental,  and  external 
characters  found  in  the  group,  as  a  proper  understanding  of  these  is 
essential  to  anyone  trying  to  work  out  the  species  of  this  most 
difficult  group. 

Firstly,  it  may  be  noted  that,  thanks  to  the  work  of  Lataste  already 
quoted,  and  still  more  to  the  important  paper  by  Mr.  Woodward 
just  read  to  the  Society  (suprd,  p.  38),  the  homologies  of  the 
teeth  are  fortunately  quite  clear  throughout.  Especially  noteworthy 
is  the  discovery  of  rudimentary  outer  milk-incisors,  a  discovei^ 
which  proves  the  persistent  incisors  to  be  really  homologous  with 
the  first  incisors  of  normal  mammals.  Lataste's  determination  of 
the  anterior  upper  cheek-tooth  of  the  milk-series  as  mo  is  fully  con- 
firmed by  Woodward,  whose  discovery  of  a  corresponding  lower 
milk-canine  is  of  much  interest. 
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Owbg  to  the  comptrative  lateness  in  lifb  at  which  apparently  the 
Hyraces  become  fully  adult,  and  the  consequent  frequency  with  which 
more  or  less  immature  specimens  have  to  be  dealt  with,  special 
attention  has  to  be  paid  to  the  age  of  every  specimen  described. 
For  purposes  of  comparison  therefbre  the  period  of  tooth-develop- 
ment has  been  dividea  into  eight  stages,  mostly  determinable  by  the 
rdative  development  of  a  single  tooth,  and  thus  by  the  comparison 
of  spedmens  of  similar  ages  the  true  inherent  differences  in  size 
between  different  forms  become  easily  definable.  A  single  tooth  only 
is  taken  as  the  main  determinant  of  each  of  the  stages,  no  account 
of  the  general  state  of  the  dentition  at  any  given  stage  being  practi- 
cable for  all  species,  owing  to  the  fact,  observed  by  Liataste,  that  the 
time  of  the  fall  of  the  milk-premolars  as  compared  with  the  develop- 
ment of  the  permanent  molars  varies  in  different  species. 

The  following  are  the  stages  which  I  have  found  divide  the 
specimens  most  conveniently  into  groups  of  individuals  of  similar 
age.  The  actual  age,  in  time,  at  which  in  the  different  species 
these  stages  are  attained  may  perhaps  be  found  out  later  at  a  more 
advaneed  period  of  knowledge  :-^ 

Stage  I.  Before  the  milk-dentition  is  Ailly  in  place. 

II.  Milk-dentition  all  up  and  in  use.    m*^  not  vienble. 
III.  m^  up  ;  5^  below  level  of  bone. 
lY.  m^  just  appearing  or  partly  up. 
V.  m»  nearly  or  quite  up  ;  ^  below  level  of  bone. 
VI.  Tip  of  mf  appearing. 
YII.  m*  partly  or  nearly  up,  but  still  unworn. 
YIII.  mf  up  and  in  use. 

No  doubt  Hyraces  are  practically  adult,  and  are  probably  breeding, 
some  time  before  Stage  YIII.  is  attained,  just  as  in  the  ELangaroos 
and  other  animals  in  which  there  is  a  horizontal  succession  of  the 
teeth  owing  to  the  movement  forward  of  the  tooth-row,  and  the 
conseouent  replacement  of  the  crushed  and  worn-down  anterior 
teeth  Dj  the  newly  formed  posterior  ones.  Of  course  the  process  is 
not  nearly  so  highly  developed  as  it  is  in  the  Kangaroos,  Manatees,  and 
others ;  but  there  is  evidently  a  commencement  of  this  remarkable 
provision  for  the  replacement  of  the  worn-out  teeth  in  the  Hyracoidea, 
especially  in  the  hypsodont  species,  such  as  P.  eapenM,  abysHnica^  and 
their  allies. 

Thanks  to  this  process,  the  actual  size  of  the  teeth,  however 
valuable  for  the  discrimination  of  the  species,  cannot  be  defined 
satisfactorily  by  a  simple  antero-posterior  measurement  of  the  tooth- 
row  or  any  part  of  it,  for  the  larger  posterior  teeth  as  they  push 
forwards  gradually  crush  together  the  whole  of  the  teeth  and  make 
their  combined  length  less  and  less  as  time  goes  on. 

To  gain  an  idea  of  the  actual  size  of  the  teeth,  it  has  therefore 
been  found  best  to  take  the  exact  horizontal  breadth  of  m^  at  its 
broadot  point,  this  tooth  being  present  and  available  in  specimens 
at  all  ages  from  Stage  III.  upwards. 
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As  to  the  height  of  the  teeth,  hy  which  their  hypsodontism  or 
hrachyodontism  can  be  gauged,  the  height  of  the  crown  of  ^  has 
been  taken  as  the  basis.  It  is  measured,  in  a  tooth  as  unworn  as 
possible,  from  the  top  of  the  main  anterior  cusp  ^  to  the  bottom  of 
the  vallej  on  the  outer  side  of  the  cusp  ;  when  there  is  any  trace  of 
a  dngolum  it  b  phiced  at  this  point,  but  when  there  is  not,  the 
pcant  at  which  the  valley  merges  mto  the  smooth  basal  outer  surface 
of  the  tooth  may  always  be  clearly  made  out. 

The  upper  incisors  of  the  Hyraces  are  of  two  forms,  the  one  sharply 
ridged  and  angular  in  front,  and  the  other  more  or  less  rounded 
or  eren  flat  anteriorly.  This  difference,  though  often  incidentally 
noticed*  never  seems  to  have  been  referred  to  sex,  of  which,  however, 
I  believe  it  affords  a  constant  index.  The  study  of  so  large  a  series 
of  specimens  as  the  present  proves  conclusively  that  all  the 
spedmens  with  ridged  incisors  are  males,  and  those  with  them 
rounded  are  females.  It  is  of  the  greatest  value  to  have  this  ready 
index  to  the  sex  of  skulls,  as  so  large  a  number  are  either  without 
•kins»  or  if  these  exist  they  are  unsexable.  It  should  be  noticed, 
however,  that  in  certain  species,  notably  P.  dorsalU^  arboreot  and 
hrueti^  the  female  incisors  are  also  to  a  certain  extent  ridged,  but  to 
a  degree  very  slight  in  comparison  with  those  of  the  male  sex. 

Other  differences  due  to  sex  seem  to  be  few  and  unimportant. 
Even  as  to  size,  although  male  skulls  on  the  whole  are  rather  larger 
than  female  ones,  yet  individual  female  skulls  often  exceed  the 
great  mass  of  the  males.  To  take  an  instance,  in  P.  ahoana 
5  male  skulls  rive  the  following  lengths— 89,  90,  91,  92,  93,  and  6 
females  the  foliowing---82,  84,  84,  85,  87,  88 ;  but  one  of  the  types 
of  the  species,  unquestionably  a  female,  has  a  length  of^96  mm.,  thus 
exceeding  any  of  the  males  as  yet  recorded.  Almost  precisely  the 
lame  thins;  occurs  in  the  series  of  P.  capensis,  where  our  largest 
specimen  is  a  female.  No  general  rule  therefore  can  be  laid  down  as 
t\>  the  relative  sizes  of  the  two  sexes. 

Throughout  the  history  of  the  systematic  arrangement  of  the 

)lv races  the  interparietal  bone  has  had  a  large  share  in  causing  con- 

t\uk>u  owing  to  the  alterations  that  take  place  in  its  shape  during 

hi^  uot  being  allowed  for  or  understood.     It  was  early  seen  that 

s^t^^v^t  specimens  had  very  differently  shaped  interparietals,  and  in 

vbv  Absence  of  good  series  at  different  ages  these  differences  were 

^Mk;,uttdly  supposed  to  be  of  specific  value.     Thus  Hemprich  and 

^n.vHiWrg  in  1828  laid  primary  stress  on  the  shape  and  form  of  this 

V.sw^  tu  separating  the  four  species  they  recognized ;  while  much 

^^v4  v<»*Kv  referrea  a  great  deal  to  it,  and  the  retention  of  **  Hetero- 

^  «..     dui  a  subgenus  by  Lataste  practically  depended  on  the  age  at 

3  .s^  -^  ^  i*uitea  to  the  other  bones  of  the  skull.    On  the  examin- 

w.v  *»,-**  '-w^  s*^*c8  of  specimens,  however,  it  appears  that  this  bone 

^  w   ^^>'  «*<«aj^  really  so  important  as  has  been  supposed  for  diag- 

^^  s  *^l*^iw<»  syod  that  its  differences  in  shape  are  really  due  to 

Vs  ik  %Jur^MM»  MiWo-extemal  cusp,  Trhioh  has  no  vallev  on  its  outer  side ; 
^kim^mxU  '^^  i*  MMrly  always  the  hi^^est  one  of  tbe  too&. 
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•ge,  while  its  fosion  or  non-foBion  with  the  other  hones  of  the  skull, 
Mlthoogh  generally  constant,  is  a  character  rather  more  yariable  than 
has  been  sappoeed. 

In  a  young  specimen  of  one  of  the  species  in  which  it  is  generally 
distinct  through  life,  the  bone  is  clearly  marked,  ordinarily  broadly 
trigonal  in  shape,  its  broad  posterior  end  generally  embraced  by  two 
htUe  processes  of  the  supraoccipital,  but  these  vary  very  much  in  their 
dcTelopment.  At  this  stage  its  edges  are  verticiu  to  the  plane  of  its 
surfiuse,  or  if  there  is  any  slanting,  it  is  in  such  a  direction  that  the 
inner  cerebral  aspect  is  rather  smaller  than  the  outer.  This  condi- 
tion of  things  remains  constant  up  till  somewhere  about  Stage  V., 
whai  the  ever  extending  temporal  muscles  begin  to  encroach  in  its 
▼idnity.  These  muscles  seem  to  induce  the  development  as  part  of 
the  parietals  of  a  roughened  surface-layer  of  bone,  which,  with  the 
muscles,  gradually  creeps  onwards  over  the  brain-case,  and  by  de- 
grees encroaches  on  ana  covers  up  the  interparietal  bone.  The  two 
parieto-interparietal  sutures  therefore  constantly  get  closer  together, 
the  interparietal  bone  naturally  appearing  narrower  and  narrower, 
and  at  last  the  two  temporal  ridges,  which  have  already  met  some 
time  before  anteriorly,  gradually  coalesce  further  and  further  back, 
and  finally  block  out  all  trace  of  the  interparietal  bone  on  the  upper 
Bftthce^  Even  then, however,  for  along  period  the  bone  may  remain 
uncoalesced,  its  sutures,  in  section,  describing  a  curved  line  following 
the  increase  of  the  parietal  bone  over  it.  This  gradual  narrowing 
upwards  of  the  interparietal  may  be  seen  well  in  the  British  Museum 
skull.  No.  69.  10.  24. 41,  of  P.  abf/ssinica,  in  which,  although  the 
bone  itself  is  broken  away,  the  sutural  edge  of  the  parietal  clearly 
exemplifies  the  steady  extension  of  their  upper  layers  at  the  expense 
of  the  smaller  bone  between  them. 

Now  as  to  the  closing  of  the  parieto-interparietal  sutures,  the 
early  obliteration  of  which  is  the  main  character  on  which  the  group 
**  Beterohyrax'*  rests,  some  words  are  necessary,  as  although 
really  use^  in  many  cases  for  specific  determination,  yet  the  cha- 
racter is  not  one  that  can  be  used  for  breaking  the  family  up  into 
smaller  groups.  In  the  great  majority  of  the  species  these  sutures 
are  ordinarily  persistent  and  visible,  except  in  so  far  as  they  are 
covered  up  in  the  manner  above  described.  On  the  other  hand,  in 
P.  brweei  they  close  up  so  soon  that  in  two  s{>ecimens  as  young  as 
Stage  III.  they  have  quite  disappeared,  and  in  one  of  Stage  II. 
they  are  only  faintly  visible.  But  two  doselv  allied  species,  here 
provisionally  admitted  as  such,  but  really  only  doubtfully  distinguish- 
able from  P.  brucei,  have  either  persistent  sutures  (P.  lataatet), 
or  temporary  ones,  closing  up  as  the  animal  gets  fully  adult 
(P.  hoeagei)^  thus  proving  that  the  character  is  at  most  only  of 
specific  importance* 

A  second  character  on  which  much  stress  has  been  laid,  and  one 
which  has  been  supposed  to  be  above  all  suspicion  of  variability,  is 
the  completion  or  non-completion  of  the  orbit  behind  by  bone. 
This  is  always  accepted  as  the  essential  character  of  the  group  "Dfn- 
drohfrox,**  and  certainly,  in  the  most  typical  species,  P.  dorsalis. 
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the  orbit  is  dosed,  even  in  the  youngest  specimens  ftvsilable,  down  to 
Stage  I.  In  P.  arbareOf  however,  the  South-African  form,  one 
of  our  four  specimens,  already  fully  adult  (Stage  VIU.)«  has  the 
postorbital  processes  of  the  frontal  and  malar  separated  by  at  least 
2  mm.\  the  other  three  having  closed  orbits.  On  the  other  hand, 
the  type  of  Dendrohyrux  grayi  has  them  completely  closed,  as  has 
also  a  second  specimen  from  the  same  region ;  but  I  am  nevertheless 
most  strongly  inclined  to  consider  these  two  specimens  as  only  re- 
presenting an  individual  variation  of  P.  boeagei. 

As  it  appears  therefore  from  both  these  characters  that  the  Angolan 
Hyraz  is  the  one  which  presents  the  greatest  difficulty,  I  would 
strongly  impress  on  collectors  having  the  opportunity  the  great 
desirability  of  obtaining  more  specimens  from  that  country.  In 
this  connection  I  must  again  thank  Prof.  Barboza  du  Bocage  for  the 
loan  of  the  valuable  Angolan  specimens  preserved  in  the  Lisbon 
Museum,  a  loan  which  has  been  of  the  very  greatest  service  to  me. 

The  development  of  the  anterior  lower  premolar  (p^)  is  worthy  of 
some  notice.  In  the  large-toothed,  hypsodont  species,  such  as  P. 
capensis^  ahyssinica^  &c.,  it  is  a  simple  slender  tooth,  with  only  one 
root,  and  is  pushed  out  by  the  teeth  behind  it  at  a  very  early  age,  so 
that  it  is  quite  unusual  to  find  it  present  in  fully  adult  animals.  On 
the  other  hand,  in  the  small-toothed  brachyodont  species  it  is  elon- 
gated, has  two  distinct  roots,  and  is  practically  persistent  throughout 
life.  These  differences  are  .clearly  correlated  with  the  amount  of  the 
wear  and  tear  of  the  teeth  and  their  movement  forwards  in  the  jaw, 
characters  at  their  maximum  in  the  hypsodont  and  their  minimum 
in  the  brachyodont  species. 

The  predecessor  of  this  tooth  (mp^)  is  always  long  and  doable- 
rooted,  showing  clearly  which  of  the  two  adult  forms  is  the  primitive 
one  of  the  group. 

The  number  of  the  ribs  has  also  been  used  as  a  distinguishing 
character  of  the  genera  and  subgenera,  but,  so  far  as  I  have  seen, 
all  the  species  examined  (uicluding  such  widely  separated  species  as 
P.  dorsalis,  brueeif  and  abysHnica)  have  21  (rarely  20),  while 
P.  capengis  alone  has  22.  I  have,  however,  thought  it  worth  while 
to  record  the  numbers  in  the  specific  descriptions  wherever  I  have 
direct  knowledge  of  them. 

Of  the  external  characters  by  which  the  different  species  may  be 
determined,  the  most  important  are  the  coloration,  shape,  and  site 
of  the  dorsal  spot,  a  patch  of  hairs  growing  on  and  around  the 
dorsal  gland,  and  almost  invariably  of  a  colour  markedly  contrasting 
with  that  of  the  body  in  general. 

The  following  are  the  chief  variations  in  the  dorsal  spot  met  with 
in  the  different  species : — 

^  Ononende;  the  other  Si  broken. 
*  See  below  p.  72, 
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A.  Donal  ipot  whollr  black P,  cap&nms,  »koana, 

B.  Dort%l  fpot  whitish,  yellowish,  or  orange, 

a.  Spot  oomparatiTely  snail,  roughly  OTal  in  shape. 
a\  Hairs  of  spot,  or  at  least  the  central  ones,  wholly  yellow. 

P,  ^^riaca^  pallida, 
bK    Hairi  of  spot  with  dark  bases  and  generally  bladE  tips. 

P.  ruficepSy  aJbymnioa, 
h.  Spot  elongate,  linear, 
c*.  Hairs  pale  coloured  to  their  bases. 

t^.  Spot  orange  or  cinnamon    P.  va/tdo. 

6^.  C^t  pale  yellow  or  whitish. 

P.  hruceiy  booagei,  latastei,  wehnt8chii,  and  arborea, 
iP.  Hairs  Uaok  at  base,  white  terminally P.  doraalis. 

The  central  part  of  the  dorsal  gland  is  very  commonly  quite 
naked,  notably  in  P,  donalis,  where  the  naked  part  is  two  or  three 
inches  long,  and  about  half  an  inch  broad.  Owing,  however,  to  the 
way  in  which  the  hairs  round  the  naked  part  converge  towards  each 
other,  this  fact  is  very  seldom  observable  without  separating  the 
hairs,  but  occasionally  in  old  specimens  the  naked  skin  is  clearly 
visible  from  above.  The  distinctions  given  above  between  the 
different  sorts  of  spots  are  by  no  means  to  be  taken  au  pied  de  la 
leitre  for  every  specimen  examined,  many  of  the  groups  passing 
quite  imperceptibly  into  each  other,  while  in  some  species  the  spot 
itself  varies  so  much  as  to  be  not  easily  definable. 

As  to  the  geographical  distribution  of  the  different  species  the 
accompanving  sketch-map  (see  p.  58)  will  show  more  clearly  than  any 
amount  of  description  where  the  different  forms  are  found,  and  will  be 
a  guide  to  anyone  wishing  to  know  what  species  may  be  expected  to 
occur  in  any  eiven  locality.  It  may,  however,  be  just  noted  that  while 
many  places  have  only  one  species  known  from  them,  most  have  two, 
and  that  these  are  almost  invariably  one  of  the  hypsodont  (Procavia) 
and  one  of  the  brachyodont  {Dendrohyras  and  ffeterohyrax)  groups. 
Thus  in  N.  Abyssinia  we  have  P.  hrueei  and  ahymnica^  in  Shoa 
P.  hrueei  and  shoana,  in  Angola  P.  boeagei  and  welwitschii^  and  in 
S.  Africa  P.  arborea  and  capensis. 

The  two  tables  exhibited  (see  pp.  59,  60)  show  respectively  (1)  the 
basal  lengths  *  of  considerable  series  of  specimens  of  each  species  taken 
at  as  many  age-stages  as  possible,  and  (2)  (a)  the  breadth  of  m^, 
(6)  the  height  of  m^,  measured  as  already  described,  and  (c)  the  hori- 
zontal length  of  ^.  It  is  to  be  hoped  that,  without  a  more  formal 
synopsis,  which  at  present  I  hardlv  feel  capable  of  drawing  up,  these 
measureipents,  combined  with  the  rough  synopsis  of  the  dorsal 
spots  just  given,  will  enable  anyone  to  determine  specimens  without 
much  difficulty. 

^  Basion  to  gnathion. 
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Mi^  ahneinif  Ike  DutributioH  of  the  ^peeiet  o/Procavu. 


i.  Procftm  labutou 
J.  bnicei. 


1892.] 


SPECIES  OF  THE   HYRACOIDEA. 


59 


>(^COfcOH^ 


•      PL 


is 


jg 


s 


Ot 


s 


o 

bO 


£ 


3 


^ 


C5 


$ 


-^ 

Od 


S 

* 


-    -^ 

CO 
CO 


CO 


g 


s 


^5 
CO 


00 


09 


00 

to 

2 


"C  CO 
00 


00 
t9 


00,2^ 


otoocpr1._Jp:5 


•* 


^8 


8^ 


00 


OQ 


OQ 


OQ 
do 


QQ 

I 


» 


r 

r 

r 

5* 
S 

St 

B 


60 


MB.  O.  THOMAS  ON  TBB 


[Jan.  5, 


Table  II. — Sizes  of  Teeth  (in  millim.). 


1.  capensis 

2.  dboana    

3.  syriaca    

3  a.     „     jayakari. 

4.  rufioeps  

5.  abyssinica  


If 


minor 


5  a. 

6.  pallida 

7.  welwitechii , 

8.  latastei 

9.  bocagei   , 

10.  bruoei , 

10a.    „      Bomalica. 

[grayi  

11.  emini 

12.  Talida 

13.  arborea  

14.  doraalis  


(a)  Breadth  of 


7-0,  7-5,  80. 

71,  7-3.  7-8,  8-1. 

7-1,  7-2,  7-4. 

6  2,  6-4. 

7-0,  7-3,  7-7. 

6-7,  70,  7-4,  7-8, 
7-9. 


6-3, 
6-9. 
6-5, 
6-0, 
6-4, 


6-6. 


6-6. 
6-4. 


6-7. 

6-3, 

5-6, 
6-4,  6-7,  60. 
50,  5-2.  • 
60,  61. 


60. 
6-6,  6-8. 


(b)  Height  of 
orown  of  n» 


71,  7-5. 

7-3. 

70. 

(?)  5-5. 

•9. 
6-9!  70. 


^ 


5-4. 
6-2. 

4-6.' 

4-6. 

4'6. 


3-5. 

41,  4a 


(c)  Length  of 


2-5, 

27. 

2^, 

2-& 

2-2. 

2-5, 

'20! 

20, 

■ 

2-2. 

•  «  •  •  • 

41. 

30, 

3-1. 

3-7. 

3-9. 

2-8, 

30.  3-4. 

30,  31. 

40." 

m 

1 

3-5. 

3a 

4-7. 

4-a 

1.    PrOCAVIA  CAPBNSI8. 

Cavia  eapensUf  PaU.  Misc.  Zool.  p.  30  (1/66). 
(?)  fft/rax  semicirculart9\  Gray,  Cat.  Cam.  Pachyd.  p.  285  (1869); 
Hand-1.  Edent.  &c.  p.  44,  pi.  xii.  fig.  2  (1873)  (skull). 

Fur  of  medium  length,  soft  and  iSne  ;  neither  so  long  nor  so  fine 
as  in  P.  shoana.  Ears  short,  rounded.  General  colour  dark  sepia- 
hrown,  finely  speckled  with  white  or  pale  yellow.  Straight  upper- 
fur  hairs  dark  brown,  with  a  small  pale  yellow  subterminal  band  ; 
underfur  along  the  centre  of  the  back  dark  smoky  grey  throughout, 
but  along  the  sides,  grey  basally,  and  shining  silvery  yellow  distally. 
Belly  dirty  yellow  or  brownish. 

Dorsal  spots  entirely  black,  irregularly  oval  in  shape,  not  so  large 
as  in  P,  shoana. 

8kull  ^  broad,  stout  and  strong ;  muzzle  short ;  interparietal 
sutures  always  persistent.  Diastema  short,  8  to  10  mm.  Teeth 
large  and  hypsodont,  but  very  variable  in  size ;  of  the  few  specimens 
vrith  exact  localities  the  eastern  ones,  from  Natal  &c.,  seem  to  have 
smaller  teeth  than  those  from  the  Cape  itself.     Diameter  of  ^  8*0 


in  a  Cape  specimen,  7'0  in  a  Natal  one,  those  being  the  extremes 
I.     Height  of  crown  of  m^  7*1  to  7*5.    pi  minute,  single- 


observed. 


I  The  young  skull  on  which  this  species  was  founded  has  not  got  completed 
orbits  as  stated  by  Gray,  the  connections  beinff  only  ligamentous.  There 
appears  to  be  nothmg  to  distinguish  it  from  skmls  of  P.  capenns  of  the  same 
age,  but  the  skeleton  shows  only  21  pairs  of  ribs.  It  is  also  just  posnble  that 
Hyrax  nigricans,  Peters,  SB.  Ges.  Fr.  1879,  p.  10,  belongs  here,  in  which 
case  the  species  extends  very  much  further  north-west  than  has  been  supposed. 
The  t^pe  roeoimeB,  however,  is  too  voung  for  certain  determination. 

*  Good  ngure :  De  Blainville,  Atl.  iil  Hyraz,  pi.  ii. 
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rooted,  early  deoidaons,  rarely  or  never  present  in  adalt  specimens. 
Ribs  22. 
Hah.  Cape  Colony,  from  the  Cape  ^  to  Natal  ^ 

2.  Peocavia  shoana  *• 

Buhyraae  abysnniew,  Grray,  Ann.  Mag.  N.  H.  (4)  i.  p.  47  (1868) 
(nee  Hyrax  habessinieus,  Hempr.  &  £hr.). 
Hyrax  scioanus,  GigL  Ann.  Mas.  Genov.  (2)  yi.  p.  21  (1888). 

Size  very  large,  form  stout  and  heavy.  Mammae  1 — 2=6.  Fur 
very  long,  soft,  and  fine.  General  colour  grizeled  olivaceous  grey, 
the  straight  lines  of  the  hack  hrown  hasally,  with  a  hroad  duil 
yellow  subterminal  ring  and  black  tip.  The  greater  breadth  of  the 
yellow  ring  and  the  larger  numher  of  the  straight  hairs  as  compared 
to  the  woolly  underfur  quite  take  away  the  appearance  of  fine 
speckling  characteristic  of  P.  capensis,  and  produce  a  much  coarser 
mottled  appearance.  Underfur  coloured  as  in  P.  eapensis,  but  the 
yellow  band  on  hoth  of  the  sides  is  broader,  and  its  colour  is  duller 
and  more  tinged  with  olivaceous.     Belly  dirty  yellow  or  brownish. 

Dorsal  spot  very  large  and  diifuse,  wholly  black,  very  prominent 
in  well-manced  examples. 

Skull  laree  and  heavy,  but  very  variable  in  its  proportions,  especi- 
ally in  the  length  of  the  muzzle,  and  conseauently  in  the  length  of 
the  diastema.  In  the  female  co-type  ^  the  latter  is  fully  14  mm. 
long,  while  in  another  specimen  it  is  only  about  5  mm.,  but  in  the 
large  G^noa  Museum  series  nearly  all  the  intermediate  links  are 
represented.  On  the  whole  the  skull  cannot  be  definitely  distin- 
gmshed  from  that  of  P.  capensis,  although  ordinary  specimens  run 
rather  larger  of  the  northern  than  of  the  southern  form.  Teeth  also 
very  variable  in  size:  m^  from  7'1  to  8*1  in  breadth;  crown  of  5^ 
abcmt  7'2  or  7'S  high ;  F^  small,  single-rooted,  about  2'6  or  2*8  in 
horizontal  length.     22  ribs  (in  one  specimen). 

Hab.  S.  Abyssinia  and  Shoa. 

Co-types  ( d  &  ?  )  from  Ankober,  collected  by  Major  W.  C. 
Harris.  Other  specimens  from  the  Dalanta  and  Wadela  Plateaux, 
S.  Abyssinia  (Blan/ord),  Lit  Marafia,  Denz,  Askalena,  Monte 
Mabrat,  and  other  neighbouring  localities  in  Shoa  (Antinori,  Ma- 
gazxi^  and  Beecari), 

This  fine  Hyraz,  almost  if  not  quite  the  largest  of  the  genus,  has 
been  the  cause  of  great  trouble  and  uncertainty  among  writers  on 
the  group  ever  since  Gray  first  described  the  specimens  obtained  by 
Capt.  Harris  at  Ankober,  these  specimens  being  therefore  the  co- 
types  of  the  species  as  renamed  by  Giglioli.   Gray's  reference  of  this 

^  I  have  myielf  seen  these  apimala  in  numbers  on  the  rocks  near  Fishhoek, 
a  small  Tillage  on  the  eastern  side  of  False  Bay.  Further  west  than  this  I 
know  of  no  exact  record  of  their  occurrence. 

*  The  Museum  owes  to  the  Bev.  W.  D.  Newnham  a  beautiful  pair  of  skulls 
obtained  hy  him  in  NataL  Lieut.  H.  Trevelyan  has  also  presented  several  sped- 
mensfipom  Kingwilliamstown. 

'  This  alteration  in  the  spelling  of  the  name  is  necessary  to  bring  its 
pronunciation  into  conformity  with  that  of  the  country  on  which  it  is  based. 

*  7056  of  Gray's  Hand-list  £dent  &a  p.  42 ;  not  that  figurei  pL  z.  flg.  1, 
wfaidi  is  probably  P*  a^muU. 
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form  to  Hemprich  and  Ehrenberg's  ff.  habessinieus  has  been 
frequently  questioned,  and,  as  will  be  seen  below  in  the  remarks  to 
that  species  (p.  66)»  I  have  come  to  the  conclusion  that  it  cannot 
be  supported.  The  species  therefore  requires  the  new  name  given 
it  by  Griglioli,  if  it  is  considered  to  be  distinct  from  P.  capensis^  to 
which  it  is  most  certainly  allied.  However,  although  its  skull  cannot 
be  with  certainty  distinguished  from  that  of  the  Cape  animal,  yet  its 
longer  softer  fur,  its  more  olivaceous  colour,  its  much  larger  dorsal 
spot,  and  its  great  difference  in  locality  induce  me  to  consider  it  as 
requiring  specific  distinction. 

The  Genoa  Museum  possesses  a  large  series  of  this  handsome 
animal,  obtained  at  many  different  localities  in  Shoa  by  Messrs.  An- 
tinori,  Beccari,  and  Ragazzi,  while  there  are  in  the  British  Museum 
the  two  typical  specimens,  besides  several  skulls,  collected  by  Capt. 
Harris  at  Ankober.  In  addition  I  refer  to  this  species  the  two 
specimens  from  the  Dalanta  plateau  spoken  of  as  "  Hyrax  sp.  nov.*' 
by  Mr.  Blanford  ^  this  locality  being  the  most  northern  recorded 
for  the  present  species,  and  yet  considerably  south  of  any  place  at 
which  he  obtained  H,  abyssinica  (his  ff,  brueei) '. 

3.  Procavia  syriaca. 

Hyrax  syriacm,  Schreb.  Saug.  iv.  pi.  ccxl.  B  (1784),  p.  923 
(1792). 

Eyrax  sinaiticua^^  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  45  (1868). 

Size  medium  or  rather  small.  Mammae  1-2=6.  Fur  long, 
rather  soft  and  shaggy,  not  so  smooth  as  in  the  other  species. 
General  colour  a  sort  of  dull  orange-yellow  or  fawn,  not  so  sandy  as 
P.  ruficep8.  Belly  yellow  or  brownish  yellow,  but  very  variable  in 
tone. 

Dorsal  spot  large  and  clearly  marked,  yellow,  the  hairs  yellow 
throughout,  to  their  extreme  tips  and  bases  ;  the  yellow  paler  basally 
and  darker  terminally. 

Skull  ^  broad  and  strongly  made,  rather  narrower,  however,  in  the 
S.  Arabian  subspecies.  Interparietal  sutures  persistent.  Diastema 
about  9  mm.,  very  slightly  longer  in  the  southern  specimens.  Molar 
teeth  variable  in  size. 

Ribs  20  (in  one  young  specimen  and  also  in  that  figured  by 
De  Blainville). 

Hab.  Syria,  Palestine,  the  Sinaitic  Peninsula,  and  the  whole  of 
Arabia. 

This  species  was  first  described  by  Bruce  in  1790',  but  as  he 
confounded  the  Abyssinian  and  Palestine  Hy races,  the  name  syriaca^ 
based  on  his  description,  has  been  rejected  by  some  authors  on  the 
ground  that  his  "  Ashkoko  **  is  the  Abyssinian  species  and  not  the 
Palestine  one.     It  is,  however,  quite  clear  that  his  main  description 

^  Zool.AbyaB.p.257. 

*  L,  c,  p.  252. 

*  See  footnote  ^  to  P.  ruficeps^  p.  64. 

*'  Gk>od  figuroB :  Be  BlainTille,  Ostdogr.  iiL  Hyrax,  pis.  i.  &  ii. 
'  Bruce,  TravelB,  v.  p.  139. 
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was  based  on  a  spedmen  obtained  by  him  on  Moant  Libanas,  and  the 
name  iyriaca  given  bj  Schreber  is  evidence  as  to  what  country  he 
considered  the  home  of  the  species.  I  am  therefore  glad  to  be  able 
to  retain  the  name  by  which  the  species  has  so  long  been  known. 

Thaoks  to  the  energy  of  Dr.  A.  S.  6.  Jayakar,  of  Muscat,  I  am 
enabled  to  announce  a  very  considerable  extension  of  the  known 
range  of  this  species,  and  at  the  same  time  of  the  genus,  for  he 
obtained  an  adult  female  with  its  young  at  Dofar,  on  the  southern 
coast  of  Arabia,  about  halfway  between  Muscat  and  Aden,  no 
Hyraooidea  having  been  previously  known  in  Southern  Arabia  at  all. 

Although  agreeing  in  most  of  its  characters  with  the  typical 
P,  fyriaea  of  N.  Arabia,  this  Dofar  specimen  differs  so  markedly  in 
the  size  of  its  teeth,  as  also  does  a  Central  Arabian  one  kindly  lent 
me  by  the  authorities  of  the  Berlin  Museum  \  that  I  feel  compelled 
to  consider  the  southern  form  as  subspecifically  distinct  from  the 
northern.  I  propose  to  name  it  in  honour  of  its  discoverer 
Dr.  Jayakar,  to  whom  the  British  Museum  is  indebted  for  examples 
of  so  many  members  of  the  Arabian  Fauna. 

Subspedfic  diagnoses : — 

A.  P.  syriaca  typica. 

Size  rather  larger ;  skull  broader ;  teeth  markedly  larger  and 
heavier,  very  hypsodont ;  breadth  of  ^  about  7*1  or  7'2  mm., 
height  of  crown  of  m^  about  7'0.  Horizontal  length  of  pi^  about 
2*2  mm. 

Hob.  The  northern  half  of  the  whole  range  of  the  species. 

B.  P.  syriaca  jayakariy  subsp.  n. 

Size  rather  smaller,  and  skull  narrow  ;  teeth  smaller ;  breadth  of 
^  6-2 '  mm. 

Hob.  South-«astem  half  of  Arabia. — Dofar,  S.  Arabia  {Brit,  Mus.^ 
Lr,  Jayakar).  Melhan,  Central  Nejd  {Berlin  Mus.,  ColL  Schwein- 
furth). 

Judging  only  from  the  type-specimen,  this  southern  subspecies 
seems  to  have  a  rather  darker  coloration,  and  less  ragged,  shaggy 
hair,  than  the  typical  form,  but  of  course  one  can  lay  no  stress  on 
these  characters  without  further  specimens  for  comparison. 

4.  Procayia  ruficeps. 

Hyraa  rujieept,  Hempr.  &  Ehr.  Symb.  Phys.  decas  i.  pi.  ii. 
(upper  figure)  (1828). 

*  I  must  tiuuik  Prof.  Mobius  and  Dr.  Matschie  for  the  loan  of  this  skull,  and 
also  for  one  of  the  typical  variety  from  Sinai.  In  spite  of  the  time  that  it  has 
been  known,  speoimmia  of  P.  tyriaca  are  by  no  means  common,  and  the  British 
Hoseom  poaseases  only  one  stuffed  specimen  without  a  skull.  However, 
bendea  the  two  Berlin  skulls  just  mentioned,  Oanon  H.  B.  Tristram  has  kindlj 
kat  me  a  akin  and  skull  from  Palestine,  and  there  are  two  Sjrian  examples  in 
the  Genoa  Museam  collection,  originally  obtained  by  Dr.  Lortet 

*  6*4  in  the  apeoimen  from  Melhan. 
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Hyrax  burtoni,  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  43  (1868) ;  Cat. 
p.  285  (1869). 

Hyrax  dongolamt  \  Blanf.  P.  Z.  S.  1869,  p.  642 ;  Bocage.  J.  Sd. 
Lisb.  (2)  iii.  p.  192  (1889). 

Size  rather  large ;  form  elongated.  Ears  apparently  more  sharply 
pointed  at  the  tip  than  in  the  other  species.  Mammae  1-2  b  6* 
Fur  long,  but  harsh  and  thin.  General  colour  sandy  fawn,  grizsled 
with  black,  not  so  pale  as  in  P.  pallida,  but  paler  than  in  P.  syriaea. 

Dorsal  spot  small  and  very  little  prominent  amid  the  general  sandy 
colour.  Its  hairs  coloured  very  much  as  in  well-marked  specimens 
of  P.  abyssinica — t.  e.  brown  at  the  bases,  bright  orange-yellow 
subterminally  or  terminally,  with  or  without  black  tips. 

Skull  and  teeth  large  and  strong,  not  definitely  distin&;ui8h- 
able  from  those  of  P.  abysnnica.  Interparietal  sutures  persistent. 
Breadth  of  m^  7*0  to  7'7  mm. ;  height  of  crown  of  m^  6*9  mm. ; 
horizontal  length  of  pi^  2*5  or  2-6. 

Type  in  the  Berlin  Museum. 

Hab.  Dongola  (Hemprich  ^  Ehrenberg)  ;  Egypt  {Burton), 

This  species,  to  which  I  follow  Mr.  Blanford  in  assigning  Hyrax 
burtoni  of  Gray,  appears  to  be  essentially  a  northern  desert  form  of 
P.  abyssinica,  and  leads  on  towards  P.  syriaea  of  the  other  side 
of  the  Red  Sea.  All  these  species  are  very  closely  allied  to  one 
another,  their  skulls  being  practically  indistinguishable,  and  their 
distinctions  resting  mainly  on  colour.  P.  ruficeps,  however,  has 
decidedly  more  pointed  ears  than  the  others,  at  least  so  far  as  the 
three  typical  specimens  of  *'  H.  burtoni "  are  concerned,  but  I  do 
not  know  how  far  this  is  likely  to  be  a  constant  character.  It  is 
unfortunate  that  the  name  ruficeps  should  stand  for  this  species, 
as  the  rufous  on  the  vertex  is  far  less  strongly  marked  than  it  is  in 
many  specimens  both  of  P.  abyssinica  and  P.  shoatia: 

5.   PaOCAVIA  ABYSSINICA. 

Hyrax  habessinicus,  Hempr.  &  Ehr.  Symb.  Phys.  decas  i.  pi.  ii. 
(the  dark-coloured  specimen)  (1828). 

Hyrax  abyssinicus  \  auctorum  plurimorum ;  Blanf.  P.  Z.  S.  1869, 
p.  642;  Bocage,  J.  Sci.  Lisb.  (2)  iii.  p.  122  (1889). 

Hyrax  alpini.  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  45  (1868);  Cat. 
p.  287  (1869). 

Hyrax ferrugineus^  Gray,  Ann.  Mag.  N.  H.  (4)  iii.  p.  242  (1869) ; 
Cat.  p.  288  (1869). 

^  The  use  of  this  name  is  due  to  a  mistaken  idea  of  Hempridi  and  Ehrenberg*s 
meaning  in  first  founding  the  species.  Their  work  being  written  throughout  in 
Latin,  the  simple  statement  oi  the  locality  of  the  animal  "  Hyrax  rufioeps 
(dongalcmusy*  was  taken  for  an  altematiTe  name,  and  then  preferred  to  nllficeps 
as  more  appropriate.  No  doubt  Gray's  misquotation  of  *'  Hyrax  ri^ficeps  ml 
dongolanus**  was  the  first  cause  of  the  mistake.  The  same  remarks,  nmtatii 
mutandis f  apply  to  the  use  of  the  word  "  sinaiticua**  for  H  gyriaous  by  Gray. 

'  Now  that  "Abyssinia*  and  not  '*  Habesh"  is  the  form  of  the  name  in- 
variably used,  it  seems  better  to  adopt  the  amended  spelling '*  abystimca** 
rather  than  "  habessimca/*  Mr.  Blanford  also  oomes  to  the  same  oonolusioii : 
vide  his  footnote,  P.  Z.  8.  1869,  p  639. 
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Hyrax  irroraius^  var.  luteogaster^.  Gray,  Ann.  Mag.  N,  H.  (4) 
ill.  p.  242  (1869)  (excl.  description  of  dorsal  spot)"" :  Cat.  p.  288 
(1869). 

ffyrojt  brucei,  Blanf.  P.  Z.  S.  1869,  p.  642 ;  Zool.  Abyss,  p.  252 
(1870)  ;  Bocage,  J.  Sci.  Lisb.  (2)  iU.  p.  193  (1889)  (nee  Gray). 

Size  niedianiy  smaller  in  var.  minor.  Mammsd  1 — 2  =  6.  Fur 
ordinarily  fairly  long,  at  least  in  the  highland  specimens,  but  always 
rather  coarse  and  harsh,  never  lone,  soft,  and  fine,  as  in  P.  shoana  ; 
quite  short  and  crisp  in  the  subspecies  from  the  Assab  region. 
Colour  a  coarsely-mottled  grey-brown,  varying  towards  either  olive 
or  ferruginous ;  some  specimens  marked  by  rufous  over  the  greater 
part  of  the  back.  The  hairs  dark  brown  at  their  bases,  and  black 
at  their  tips,  with  a  broad  subterminal  band  of  dirty  yellow. 

Dorsal  spot  very  small,  oval,  more  inconspicuous  than  in  any  other 
species,  often  only  to  be  found  after  the  most  minute  search,  below  and 
between  the  ordinary  hairs,  and  sometimes  not  at  all.  It  consists 
simply  of  a  broadening  and  brightening  of  the  ordinary  subterminal 
yellow  band  of  the  hairs,  and  when  vrell  developed  is  of  a  bright 
orange-yellow  colour.  In  the  great  majority  of  specimens  the  black 
tips  to  its  hairs  so  hide  the  yellow  that  the  spot  is  not  visible  at  all 
unless  specially  searched  for. 

SkolP  stout  and  strongly  built.  Muzzle  short.  Coronal  and 
parieto-interparietal  sutures  persistent  ^.  Temporal  fossae  extending 
tmckwards  to  within  3  or  4  mm.  of  the  hinder  edge  of  the  skull. 
Diastema  rather  constant  in  its  length,  generally  about  9  mm.,  but 
considerably  less  in  var.  minor.  Teeth  ordinarily  very  large  and  heavy 
in  proportion  to  the  size  of  the  animal,  the  breadth  of  ^  com- 
monly being  about  7*4  to  7'9,  but  in  some  specimens,  which  I  cannot 
otherwise  distinguish,  they  are  much  smaller  and  lighter,  all  the 
intermediate  links  being,  however,  present.  The  least  breadth 
of  m^  among  those  before  me  is  6*7  in  the  type  of  "  ff.  irroratus, 
var.  luteogoMtery*  but  here  the  two  teeth  are  considerably  worn 
dovm,  and '  probably  the  true  breadth  would  have  been  some- 
what greater.  Height  of  crown  of  5^  6*9  or  7  mm.  F^  very 
small,  styliform,  single-rooted,  early  deciduous;  the  horizontal 
length  of  its  crown  only  about  2  or  2*2  mm.  Ribs  ordinarily  21  (but 
20  in  one  specimen  and  22  in  another). 

Type  in  the  Berlin  Museum. 

Hab.  Abyssinia  from  Bogos  and  Massowa  in  the  north,  through 
the  highlands,  as  far  south  as  Adigrat.  Represented  in  the  lowlands 
more  to  the  east  by  the  variety  minor. 

'  Misprinted  *'  Uucogasterr  Hand-L  Edent.  &c.  p.  42  (1873). 
*  See  footnote,  p.  70. 


sutures  are  closed,  but  the  eaiure  down  the  centre  of  the  interparietal  bone 
itself  still  persists.  The  latter  condition  also  obtains  in  6  out  of  18  very  young 
skulls  (stages  I.  and  II.)  of  different  speciet^,  but  in  no  other  specimen  of  adult 
age.  Among  the  12  very  young  skulls  with  the  central  suture  closed  is  at  least 
one  tsken  from  a  fcBtus. 

Proc.  Z001-.  Soc— 1892,  No.  V.  5 
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Subspedfic.  dm^oses  : — 

A.  P.  ahystiniea  typica. 

Size  larger.     Fur  longer.     Colour  as  nbove  described. 

B.  P.  abgninica  minor,  Bubap.  n. 

Siie  tiDBller  (tee  skull  nuenBarements  in  table).  Fur  short  and 
crisp.  Calonr  much  m  in  tlie  typical  sabspecies,  bat,  owing  to  the 
shortness  of  the  fur,  there  is  an  appearance  of  a  greater  general 
uniformity  on  the  back. 

Dorsal  spot  not  more  prominent  than  in  var.  ti^iea,  its  hairs 
being  equally  tipped  with  black. 

SkuU  small,  with  a  comparntively  very  short  diastems,  almost 
riralling  that  of  P.  pallida,  6'2  and  6'5  mm.  in  the  two  co-types. 
In  neither  specimen  is  pi  present,  so  that  the  tooth  is  eridently 
dropped  very  early  in  the  present  form. 

liab,  AUli,  between  Beilul  and  Assab,  on  the  west  shore  of  the 
Red  Sea,  about  13°  N. 

Two  specimens  of  this  peculiar  Utile  form  were  obtained  from  th« 
above-mentioned  locality  by  Dr.  V.  Bagazzi  for  the  Genoa  Museam. 
Both  are  somewhat  immature,  being  at  stage  VT. 

P.  abyttiniea  minor  is  interesting,  as  leading  on  from  the  true  i*. 
fl.  typica  towards  P.  pallida,  found  Still  further  esst  in  Somali.  Both 
in  siie  and  in  its  shortened  diastema  it  approaches  that  species, 
although  in  colour  it  shows  no  tendency  to  the  greater  paleness  of 
the  back  and  conspicuousness  of  the  dorsal  spot  charncteristic  nf 
P.  pallida. 

P.  abyatinica,  with  its  TuriationB  in  colour  and  size,  has  always 
been  and  still  is  the  most  difficult  form  to  work  out  of  all  the  family, 
and  I  cannot  at  all  hope  to  have  satisfactorily  settled  the  mnny 
problems  which  arise  in  the  contemplation  of  any  considerable  series 
of  specimens  apparently  belonging  to  it.  In  the  first  place,  the 
original  description  was  founded  mainly  on  a  specimen  .with  a  black 
dorsal  spot,  a  character  found  in  the  Shosn  species,  but  not  ordi- 
narily in  the  Ahyssinisn  one,  but  with  this  specimen  there  was  a 
second  showing  the  typical  binck  and  yellow  spot  of  the  ordinary 
Abyssinian  form.  Now,  as  Mr.  Blsnford  *  states  so  directly  that 
"  the  species  identified  by  Gray  with  Ebrenberg's  H.  abystininui^ 
is  a  very  distinct  form,"  and  geographical  considerstions  point  so 
strongly  in  the  same  direction,  I  am  induced  to  look  upon  Ehrenbei^'s 
black-backed  specimen  from  Massowa  as  one  of  those  troublesome 
individuals  of  the  present  species  in  which  the  yellow  dorsal  spot  is 
practically  absent,  and  the  black  tips  to  the  hairs  are  so  developed  as 
to  fonn  a  small  dorsal  black  spot  .  In  any  ca^  I  feel  I  cannot 
allocate  this  MassOwa  specimen  *  to  the  Shoan  black-hacked  form 

'  Zool.  Abj^s.  p.  2.'>1. 

»  J.  f.  Ihe  Slionn  Coney. 

»  Boe.  for  instance,  Mr.  Blanfcird'B  iq)*dmen  No.  8S6  (B.M.  09.  IIX  24.  28). 

*  Dr.  Malscliir.  of  llio  Berlin  MiiMutn.  liowcTer,  in  inclined  to  hold  the  op. 
poeite  opinion,  bnlieving  nt  tlie  Banio  timp  thnt  tho  Mnssowa  form  i»  a  sm&tl 
tucal  raceof  tho  black-lacked  Sliosn  one.    Sliould  Uiii  view  be  correct,  and  I  ara 
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• 

^  the  face  of  the  fact  that  Mr.  Blanford  thoroughly  hunted  all  the 

^^otry  between,  specially  looking  out  for  Hyraces,  without  finding 

^y  trace  of  P.  skoana  until  he  penetrated  as  far  south  as  the 

^«dda  plateau,  while   the  yellow-backed  form   was   exceedingly 

^mmoD  throughout  the  country  from  Massowa  southwards.     The 

SkqIIb  of  the  two  forms  unfortunately  give  no  help  in  the  matter,  as 

^7  difFer  only  in  size ;  and  although  P.  shoana  ordinarily  is  far 

Vger  than  what  I  consider  as  P.  abyssinica,  yet  dwarfed  individuals 

teem  occasionally  to  occur,  in  which  the  skull  is  scarcely  larger  than 

in  the  latter  species.     Still,  as  a  fact,  the  sizes  of  the  skull  and  teeth 

of  Ehrenberg's  type  specimens  agree  closely  with  those  found  in  the 

ordinary  Abyssinian  form  to  which  I  refer  them. 

6.  Phocavia  pallida.     (Plate  III.) 

Procavia  pallida,  Thos.  Ann.  Mus.  GenoT.  (2)  x.  p.  908(1891). 

Size  small,  form  stout  and  squat.  Fur  very  short,  close,  and 
crisp.  Colour  pale  sandy  grey,  the  hairs  chocolate- brown  basally, 
with  a  broad  cream-coloured  subterminal  ring  and  a  black  tip. 
Bump  rather  more  rufescent. 

Dorsal  spot  small,  oval,  pale  creamy  yellow,  the  peripheral  hairs 
with  a  broader  and  the  central  ones  with  a  narrower  brown  basal 
part,  but  none  of  them  with  darker  tips. 

Skull  (Plate  III.)  short,  broad,  and  stout,  in  general  appearance 
a  miniature  of  the  large-toothed  Abyssinian  forms  P.  abyssinica  and 
ruficeps ;  coronal  and  interparietal  sutures  persistent.  Molars  yery 
large  in  proportion  to  the  size  of  the  animal,  and  in  consequence  of 
tikis  the  diastema  is  shorter  than  in  any  other  known  species,  being 
only  5*6  mm.  between  the  alveoli,  and  .5  between  the  teeth  above, 
while  in  the  lower  jaw  it  is  practically  non-existent,  p'  almost 
touching  the  outer  incisor  basally  and  only  distant  from  it 
about  1  mm.  terminally.  It  therelore  leaves  no  room  for  pJ,  oc- 
casionally present  in  other  species.  M^  6*9  mm.  broad  in  the  type  ; 
^  with  a  high  crown,  but,  as  it  is  somewhat  worn,  I  can  only  say 
that  it  is  more  than  5*4  mm.  high,  that  being  its  present  height. 
F  gone  in  the  type ;  no  doubt  small  and  early  deciduous. 
Jlab.  N.  Somali-land, 
lype  in  British  Museum  (85.  11.  1 6.  4). 

This  peculiar  little  species  bears,  within  the  typical  Procavia 
with  open  interparietal  sutures  and  large  teeth,  very  much  the  same 
relation  to  P.  abysjfinica  that  P.  brucei  tomalica  does  in  the  *'  Setero- 
kyrax  "  group  to  P.  b,  typica^  the  geographical  relations  of  each  pair 

by  no  means  pontive  about  the  opinion  advocated  in  the  text,  the  name  of  the 
Mueowa  Hyrax  would  be  P.  abymnica  typica,  of  the  Shoan  one  P.  abysdnica 
tkoana,  and  of  the  ordinary  N.  Abyssinian  one  with  yellow  dorsal  spot  P.  a/pini. 
Gray.  In  this  connection  I  must  again  express  my  sincere  thanks  to  Dr. 
Matsehie  for  the  patience  and  kindness  with  which  he  has  borne  the  brunt  of 
question  after  question  about  this  unfortunate  type  of  Hemprich  and  Ehren- 
berg's,  a  specimen  which,  in  spite  of  all,  must  still  remain  a  stumbling-block  for 
naturalists  until  it  is  supplemented  by  a  proper  series  of  fresh  examples  col- 
lectad  exaotlj  at  the  same  plaoe. 

5* 
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»»««a.  iu»t  the  same.  Ite  differentiation  has.  howerer,  proceeded  so 
S  Cher  S I  have  had  little  hesitation  in  erecting  it  into  a 
?  .- w!  .V-oiJ  even  though  P.  abyisiniea  minor  approaches  it  in 
IC  r^K^U  The  typf  is  a  fdly  adult  female  obtained  on  the 
S  oTCmblr  1884,  by  the  U-known  collector  Herr  J. 
Menges.  on  the  Hekebo  pl^t'""?  N.  Somali-land. 

It  Umnch  to  be  hoped  that  further  'P*?"-*"!?!,*"  J^^'^S^ 
will  be  soon  obuined,  so  that  we  may  gam  an  idea  of  lU  ranation 
and  geographical  distribution. 

7,   PbOCAVIA  WELWITSCHII. 

Ilurax  arboreus.  Peters,  P.  Z.  «•  J865.  p.  401  (,«.c  Smith) 
"La^  u>eluntschii.  Gray.  Ann  Mag.  N.  H.  (4)  »•  P- ^M'SeS)  . 
Cat  D.  236  (1869);  Bocage,  J.  Sci.  Lisb.  (2)  m.  p.  186  (1889). 

Sise  med  urn.  M«mm«  1-2=6.  Fur  short  very  coarse  and 
1  •  -A  S  unlike  that  of  any  other  species.  General  colour  of 
S  JS  griifed  Idy  brLn.  the  Lrs  dark  blackish  brown 
S^^fiv^S  of  their  length,  dull  vellow  terminally  or  subtermm- 
SlvlKps.  however.  moTe  mfous  on  the  face  and  along  the  centre 
of  the  back  •  the  brown  bases  of  the  hairs  showing  through  and 

though  ncrtS  much  so  as'^in  P.  brucei  and  its  allies.    Its  hairs  dull 

'"'sVuU'TtotTnfc^  muzzle  short;  frontal«g|on  unusually 
brMd.the  ledges  overhanging  the  orb.U.  more  developed  thanin 
Xr  species ;  interparietal  sutures  persistent ;  diastema  short. 
:tt  8  mm.' in  each  of  the  two  specimens  before  me ;  temporal 
fossa  extending  backwards  quite  to  the  occipital  ridges.  Teeth 
Sh^r  small,  bfeadth  of  m'  6-4  and  65  in  two  "kdls;  he.gh  o 
crown  of  m»  5-2 ;  p'  elongated,  two-rooted,  more  m  in  the  Uetero- 
Tiyrax  nMADendrohyrax  groups, its  crown 41  mm. long  horizontally. 
Hab.  Angola,  coast-region  {Bocage).        ,      ,  ,        .  . .    ^„ 

The  only  specimens  of  this  rare  species  that  I  have  been  abk  to 
examine  are  the  skull  of  Dr.  Welwitsch's  original  type.  most  kind  y 
lent  me  by  Prof.  B.  du  Bocage.  and  a  skm  with  its  skull  received  in 
1888  by  the  British  Museum  from  the  Lisbon  Museum.  Both 
these  specimens  have  been  examined  and  the  typical  skull  figured 
by  Prof.  Bocage,  so  that  I  have  no  material  by  which  to  supplement 
the  excellent  description  he  has  there  given  to  the  species. 

The  true  position  of  P.  teelwihckii  in  the  genus  is  somewhat 
doubtful,  as  ite  skull  agrees  bestwhh  thoseofP.»yrtaca,a6yM««tca. 
&c.,  its  elongated  dorsal  spot  and  rather  small  teeth  but  long  p' 
approach  those  of  P.  brueei  and  6ocay«.  while  the  peculiar  quality 
of  its  fur  separates  it  from  any  other  species. 

Dealing  only  with  the  Angolan  species.  Prof.  Bocage  has  taken  it 
as  a  type  of  the  Procacia  group ;  but  I  consider  that  if  anything  it  is 
(Virther  from  P.  capensis  and  ofcywiaica  than  it  is  from  P.  brueei  and 


'  Qood  figure :  Bocage,  t.  c.  pi.  i.  fig.  1. 
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bocagei.  More  specimens,  however,  to  show  its  variahility  and 
geographical  distribution  will  be  needed  before  its  true  relationship 
can  be  cleared  up. 

8.  Procayia  latastbi,  sp.  n. 

Fur  close,  soft  and  fine.  Genera]  colour  soft  fawn-grej,  more 
pallid  than  in  P.  brucei.  A  large  patch  on  the  side  of  the  neck 
pale  yellowish  white,  the  hairs  pale  at  their  bases ;  this  patch  is 
not,  howcTer,  conspicuous  amid  the  general  pallor. 

Dorsal  spot  narrow,  elongate,  clear  pale  yellow  to  the  bases  of  the 
hairs ;  in  fact,  just  as  in  P.  brucei  and  boeagei. 

Skull  in  general  form  much  as  in  P.  brucei,  except  that  it  appears 
to  be  rather  broader  and  more  stoutly  made.  Muzzle  short  and 
conical.  Interparietal  and  coronal  sutures  persistent.  Diastema 
long,  10  to  12  mm.  Teeth  small,  but  proportionally  rather  larger 
than  in  P.  brucei.  Breadth  of  m^  6  to  6*5  mm.  P^  small,  but 
two-rooted,  3  or  3*  I  long. 

Co-types  nos.  55-3238  (skin)  and  2684  (skull)  of  the  Genoa 
Museum  {coll.  Lataste), 

Hab,  Senegal. 

M.  Lataste  obtained  several  specimens  at  YAon  and  Medine, 
Upper  Senegal,  and  there  is  a  young  one  in  the  British  Museum 
rcceired  in  1844  from  the  dealer  Farzudaki,  and  referred  to  "  H. 
burloni  "  by  Gray  (Cat.  Cam.  &c.  p.  285). 

From  M.  Lataste's  notes  and  drawings  I  gather  that  he  referred 
his  Senegal  specimens  to  P.  bocagei,  a  reference  by  no  means  very 
wrong,  as  they  are  unquestionably  closely  allied  to  that  form. 
I  am,  however,  induced  to  separate  them,  at  least  for  the  present, 
by  the  fact  that  the  whole  of  his  specimens,  7  in  number,  besides  an 
eighth,  fully  adult,  of  which  he  gives  a  drawing,  have  their  inter- 
parietal sutures  persistent,  thus  differing  from  P.  bocagei,  in  which 
the  sutures  are  all  closed  by  about  stage  IV.  or  V. 

The  close  alliance  of  this  species  to  **  Heterohyrax"  brucei  in 
general  characters,  while  it  has  the  open  sutures  of  Procavia  8.8,,  is 
a  striking  proof  of  the  necessity  for  abolishing  Meterohyrax  as  a 
separate  genus. 

It  is  with  great  pleasure  that  I  attach  to  this  species  the  name  of 
the  distinguished  author  of  the  paper  "  Sur  le  syst&me  dentaire  du 
genre  Daman "  ^  who  collected  tne  specimens  himself,  and  after 
whom  it  is  particularly  suitable  that  a  member  of  this  interesting 
genus  should  be  named. 

9.  Procayia  bocagei. 

Hyrax  bocagei.  Gray,  Ann.  Mag.  N.  H.  (4)  iii.  p.  242  (1869) ; 
Cat.  p.  289  ( I  »69). 

Heterokyrax  bocagei,  Bocage,  J.  Sci.  Lisb.  (2)  iii.  p.  188  (1889) 
(general  description,  habits,  &c.). 

Size  rather  small.      Fur  soft  and  close.     General  colour  soft 

»  Ann.  Mus.  Genov.  (2)  iv.  p.  6  (1886). 
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grizzled  grey,  very  much  as  in  P.  bmcei.     Posterior  back  not  tinged 
with  rufous.     Belly  white  or  yellowish. 

Dorsal  spot  inconspicuous,  nearly  hidden  by  the  surrounding  hairs, 
but  on  separating  these  it  is  seen  to  be  well-developed,  elongate,  its 
hairs  white  or  pale  yellow  to  their  bases. 

Skull  ^  light  and  slender,  with  a  narrow  elongated  muzzle  and 
flattened  frontal  region.  Parietal,  interparietal,  and  coronal  sutures 
closing  at  about  stage  V.,  always  closed  in  adult  animals.  Diastema 
long,  about  13  mm.  in  adults. 

Teeth  small  and  delicate,  markedly  brachyodontj^  breadth  of  ^ 
5*6  to  6'4  ;  height  of  crown  of  ^  al>out  4'5.  P^  elongate,  two- 
rooted,  long,  persistent,  its  crown  about  3*7  or  3*9  mm.  long. 

Type  in  British  Museum  (68.  12.  19.  3). 

Hab,  Angola  ("region  moyenne,et  les  hauts  plateaux,"  Bocage). 

The  retention  of  this  species  as  distinct  from  P.  brucei  rests  on 
very  much  the  same,  rather  slender,  foundation  that  the  separation 
from  it  of  P.  latastei  does,  namely  the  age  at  which  the  interparietal 
sutures  ordinarily  close.  This  seems  to  take  place  in  P.  brucei  at 
about  stage  II.,  in  P.  bocagei  at  stage  V.,  and  in  P.  latastei  never,  or 
at  least  not  until  fully  adult  life  is  reached.  The  longer  and  slen- 
derer muzzle  of  P.  bocagei  and  its  more  developed  p^  may  also  serve 
to  distinguish  it  from  both,  which  then,  the  intermediate  link  being 
gone,  seem  more  than  ever  distinct  by  their  interparietal  characters. 

10.  Procavia  brucei. 

Hyrax  brucei.  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  44  (1868)  ;  Cat. 
p.  287  (1869)  (excl.  syn. — not  of  later  authors'). 

Bendrohyrax  blainvillei.  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  50 
(1868);  Cat.  p.  293(1869). 

Hyrax  irroratus^  Gray,  Ann.  Mag.  N.  H.  (4)  iii.  p.  242  (1869) 
(excl.  description  of  dorsal  spot  ^)  ;  Cat.  p.  2SS  (1869). 

Hyrax  mosaambicusy  Peters,  SB.  nat.  Fr.,  1869,  p.  25. 

Dendrohyrax  bakeri,  Gray,  Ann.  Mag.  N.  H.  (4)  xiv.  p.  132 
(1874). 

Size  small;  forms  lender.  Mammee  1 — 2  =  6.  Fur  short  and 
close,  but  fine  and  generally  soft.  Colour  clear  grey,  finely  grizzled 
with  white ;  underfur  pde  silvery  fawn,  rather  darker  basally. 
Posterior  back  generally  quite  similar  to  the  rest,  very  rarely  more 
rufous,  and  then  only  just  above  the  anal  region. 

Dorsal  spot  narrow,  elongated,  white  or  yellow,  the  hairs  often 
white  at  base  and  becoming  more  fulvous  terminally,  but  never  with 
any  admixture  of  brown. 

^  Good  figures :  Gray,  Hand-1.  Edent.  &c.  pi.  xi.  fig.  2  (1873) ;  Socage,  t,  c, 
pi.  i. 

2  Nor  of  the  same  autbor'e  Hand-L  Kdent.  Ac  p.  40  (1873),  where  the  mat 
majority  of  the  speoimens  mentioned,  and  the  figured  skull,  belong  to  P.  aSyssi- 
nica, 

^  By  some  curious  error  the  descriptions  of  the  dorsal  spots  of  "  B.  irroratus  " 
and  **H.  ferruyineuf**  were  interchanged  in  Gray's  original  paper,  but  the 
error  was  corrected  in  the  "  Catalogue  "  published  shortly  afterwards. 
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Skull  ^  as  described  in  the  so-called  subgenus  ^^  Heterohyrax  *'\ 
of  wbicb  tbis  is  tbe  typical  species.  Interparietal  early  united  to 
the  parietals,  and  the  latter  to  each  other ;  the  coronal  suture  seldom 
risible  in  adult  animals.  Temporal  fossse  only  extending  backwards 
to  within  about  8  or  10  millimetres  of  the  lambdoid  crest.  Diastema 
long,  generally  about  10  or  12  mm.  in  adiUt  specimens. 

Molars  yery  small  and  light ;  m^  rarely  or  never  exceeding  6  mm. 
in  breadth ;  generally  from  about  5*6  to  5*9 ;  rather  less  in  the 
Somali  subspecies.  Height  of  crown  of  m^  4*5  mm.;  p'^  small  but 
double-rooted^  its  horizontal  length  2*8  to  3*4  mm. 

Ribs  21  (in  the  type  of  var.  somalica). 

Subspecific  diagnoses : — 

A.  P.  brucei  typica. 

Synonymy  as  above. 
!  Size  comparatively  large,  basal  length  about  80  mm. 

r  Hah,  Abyssinia  [Senaf(l  and  Adigrat,  Tigre  (Blan/ord) ;    Shoa 

i  (Aniinoriy],       Central    Africa    [Latiko,    near    Wadelai  (Baker); 

Usambiro,  Victoria  Nyanza' (.^mn)];  Taita  (^ray).    Mozambique 

(Peters). 

B.  P.  brucei  somalica,  subsp.  n. 

Size  markedly  smaller  than  in  the  typical  form,  the  skull  of  an 
old  female  having  a  basal  length  of  only  74  mm. ;  colour  rather 
paler. 

Hab.  Somali-land. 

Two  specimens,  male  and  female,  sent  in  spirit  by  £.  Lort  Phillips, 
Esq.,  from  Berbers  (the  female  the  type  of  the  subspecies)  ;  and  a 
skin  (  $)  from  Gerbatir,  N.  Somali-land,  by  J.  Menges. 

This  species  has  been  peculiarly  unfortunate  in  the  large  number 
of  names  that  have  been  applied  to  it,  and  still  more  in  tbe  frequency 
with  which  its  proper  name  has  been  applied  to  other  species.  The 
chief  cause  of  the  confusion  has  been  the  fact  that  the  skull  of  the 
tvpe  has  never  been  extracted  until  now,  and  that  on  this  account 
tde  common  large-toothed  N.  Abyssinian  species  (P.  abyasinica)  was, 
without  much  close  examination,  dubbed  with  its  name. 

On  extracting,  however,  the  skull  of  the  specimen  in  the  Museum 
collected  by  Dr.  Ruppell,  and  specially  mentioned  as  the  type  by 
Gray,  it  is  found  to  belong  without  question  to  the  small-toothed 
species,  which  must  therefore  bear  the  name  of  P.  brucei.  To  this 
species  also  belongs  the  *'  aberrant  specimen  of  H.  brucei "  (No. 
786)  referred  to  by  Blanford  (Zool.  Abyss,  p.  254,  1870),  aberrant 
really  only  in  so  far  as  it  differs  from  the  large-toothed  form,  to 
which,  naturally  following  the  founder  of  the  name,  he  wrongly 
applied  the  designation  P.  brucei.    The  fact  of  tbe  skull  of  this 

*  Figure* :  Gray,  Hand-1.  Edentata,  Ac.  pi.  xi.  fig.  3  (1873). 

*  See  Qraj  and  Lataste,  U.  cc. 

*  Thn  gpeoimea  was  marked  by  Dr.  Emin :  — "Iride  fuflco-umbrina.— Native 
Qame'Pembe"'. 
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specimen  being  crushed,  as  mentioned  by  bim,  sufficiently  aoconnts 
for  hiB  not  realizing  that  the  animal  belonged  to  quite  a  different 
species  from  the  rest  of  his  specimens. 

P.  brueei  is  the  most  widely  distributed  of  all  the  Hyraces, 
extending  from  Senaf^  N.  Tigre,  its  most  northern  recorded  locality  in 
Abyssinia,  straight  southwards  as  far  as  Mozambique^  while  its 
subspecies  extends  eastwards  Into  Somali-land. 

The  typical  race  of  P.  brueei  seems  to  be  a  highland  form,  as  Mr. 
Blanford's  specimens  were  taken  at  7500  feet  and  8000  feet  in 
Abyssinia ;  the  inland  examples  come  from  the  great  lake  plateau, 
and  Mr.  Wray's  Taita  one  was  taken  in  tbe  mountains  at  an  altitude 
of  4500  feet.  On  the  other  hand,  Mr.  Lort  Phillips  tells  me  that 
yar.  somalica  occurs  at  an  altitude  of  three  or  four  hundred  feet 
only,  about  20  or  .30  miles  inland  of  Berbera. 

In  Abyssinia  P.  brueei  seems  to  be  far  rarer  than  the  two  large- 
toothed  species  occurring  with  it,  P.  abyssiniea  in  the  north  and 
P.  shoana  in  South  Abyssinia  and  Shoa;  as  both  Mr.  Blanford 
from  the  former  and  the  Italian  collectors  from  the  latter  each 
obtained  only  two  or  three  specimens  of  this  species  as  compared  with 
some  twenty  or  more  of  its  rivals.  This  is  of  course  only  what  one 
might  expect,  iudging  from  the  lesser  specialization  of  its  teeth, 
which  presumably  put  it  at  a  disadvantage  compared  with  its  hypso- 
dont  competitors. 

[Procavia  orati. 

Dendrohyrax  graffiy  Socage,  J.  Sci.  Lisb.  (2)  iii.  p.  190  (1889). 

External  characters  as  in  P.  bocagei.  Mammary  formula  unknown. 
Skull  and  teeth  also  as  in  that  species,  except  that  the  orbits  are 
completed  behind  by  bone. 

Type  in  the  Lisbon  Museum. 

Bab^  Angola ;  Quissange,  Capangombe  (AncTueta). 

Basing  his  allocation  on  the  presumably  important  character  of 
the  completed  orbits.  Prof,  du  Bocage  assigned  the  only  specimen 
of  this  form  of  which  he  had  seen  the  skull  to  Dendrohyraa:,  and 
then  naturally  distinguished  it  from  '*  D,**  arborea  and  dorsaUs ;  hut 
I  am  much  more  disposed  to  consider  it  as  an  abnormal  variation  of 
P.  bocagei  for  the  reasons  set  forth  below.  In  fact  I  give  it  a 
separate  heading  chiefly  to  stimulate  inquiry,  so  that  the  point  may 
be  later  settled  with  certainty.  Its  position,  if  a  good  species, 
would  be  here  between  the  brueei  group  and  the  more  typical 
Dendrohyraces. 

To  begin  with,  I  am  a  disbeliever  in  species  only  distinguishahle 
by  a  single  character  of  nearly  or  quite  generic  rank,  and  believe  that 
if  P.  grayi  really  were  a  distinct  species  of  a  different  group  there 
would  be  some  other  characters  besides  the  completed  orbits  that 
would  betray  the  fact  to  an  eye  so  trained  as  that  of  the  describer 
himself.  As  a  matter  of  fact,  however,  the  British  Museum  received 
from  Prof,  du  Bocage  in  1 888,  under  the  name  of  '^  J?,  bocagei/* 
a  skin  (88.  1 2.  6.  1 )  which,  when  its  skull  was  extracted,  proved  to 
have  completed  orbits,  and  therefore  to  be  a  **  P.  grayi"      No 
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better  proof  could  be  needed  of  the  close  estemal  resemblance  which 
P,grmyi  bears  to  P.  boeagei.  But  this  specimen  is  of  further  interest, 
for  while  it  has  the  completed  orbits  of  P.  grayi^  it  has  the  closed 
coronal  sutures  ordinarily  characteristic  of  adult  P.  bocagei;  while 
the  type  of  P.  grayi^  most  kindly  lent  me  for  comparison  by  Prof,  du 
Socage,  has  at  stage  V.  the  coronal  and  the  parieto-interparietal 
sature  of  the  right  side  still  open,  the  left  one  was  closed.  This 
closure  at  stage  V.  is  very  characteristic  of  P.  bocagei ;  but,  had  it 
not  been  for  the  second  specimen,  one  might  have  been  doubtful 
whether  the  coronal  suture  was  destined  to  close  in  P.  grayi. 

While  leaving  the  question  still  open,  howeyer,  I  may  point  out 
that  one  external  character,  when  observed,  will  really  settle  it.  If 
a  P.  grayi  is  found  with  only  0  —  1=2  mammae,  it  will  be  AjDendro- 
kyrax  and  a  distinct  species ;  but  if,  as  I  expect,  it  has  1 — 2=  6,  as  in 
P.  brucei^  &c.,  there  will  be  no  longer  any  reason  for  keeping  it  sepa- 
rate from  P.  bocagei  \  Both  the  examples  before  me  are  males, 
and  therefore  the  discovery  of  its  mammary  formula  must  wait  until 
more  specimens  are  collected.] 

11.    PrOCATIA   em  INI. 

Dendrohyrax  emini^  Thos.,  Ann.  Mag.  N.  H.  (5)  xx.  p.  440  (1887)> 
P.  Z.  S.  1888,  p.  15,  pi.  ii.  (animal). 

Not  having  received  any  further  examples  of  this  remarkable 
species,  I  can  only  reproduce  the  salient  points  of  my  original  dia- 
gnosis, which  is  based  on  a  young  specimen  still  only  at  stage  I. 

Fur  very  long,  soft,  and  fluffy.  General  colour  pale  yellowish 
white,  not  unlike  the  belly  colour  of  P.  arborea*  Hairs  above  brown 
for  their  basal,  and  pale  yellow  for  their  terminal  halves.  Belly  hairs 
white  to  their  roots. 

Dorsal  spot  white,  the  hairs  white  throughout. 

Skull  about  the  same  size  and  shape  as  that  of  a  P.  doraalis  of 
the  same  age,  markedly  narrower  and  more  elongated  than  that  of 
similarly  aged  specimens  of  P.  shoana.  Orbit  not  closed  posteriorly. 
Interparietal  sutures  open. 

Teeth  not  distinguishable  at  this  early  age  from  those  of  P.  doraalis, 
except  that  mp^  is  decidedly  narrower.  Breadth  of  mp^  5*6  mm. ; 
height  of  its  crown  4*1  ^. 

Bab,  Monbuttu,  Central  Africa  (Dr.  JSmin  PaMha), 

I  am  unable  to  give  further  particulars  about  this  animal,  owing 
to  the  want  of  adult  specimens,  but  an  increased  knowledge  of  the 
group  in  general  only  convinces  me  more  of  its  distinctness  from  any 
other  species.  In  one  respect  it  is  especially  interesting  as  showing 
a  general  relationship  to  Dendrohyrax,  while  it  has  not  the  one  par- 
ticular cranial  character  supposed  to  be  distinctive  of  tluit  group, 
the  completed  orbit. 

*  The  mammarj  formQlA  of  P.  bocagei  itself  is  not  as  yet  absolutely  known, 
bat  I  have  little  doubt  that  it  is  the  same  as  that  of  its  close  alW  P,  hrucei, 

'  By  mistake  the  dimensions  of  this  tooth  were  eiven  in  1to8  as  those  of 
^ ;  bat  the  spepmen  is  younger  than  I  then  realised,  and  mi  has  not  yet  becm 
developed' 
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12.  Procavia  valida. 

Vendrohyrax  validus,  True,  P.  U.  S.  Nat.  Mus.  xiii.  p.  227 
(1890). 

Fur  thick  and  close,  but  rather  coarse.  Ears  short  and  rounded. 
Mammae  0 — 1=2.  General  colour  dark  grizzled  brown,  with  a 
strong  suffusion  of  dark  fulvous.  Hairs  of  back  dark  slaty  grey,  with 
a  subterminal  ring  of  orange  and  a  black  tip.  Bellj  bright  deep 
fulvous,  quite  different  to  anything  found  elsewhere  in  the  genus. 
Upper  surfaces  of  hands  and  feet  dark  brown  or  black,  darker  than 
the  general  body  colour. 

Dorsal  spot  prominent,  narrow,  elongate,  bright  cinnamon  or 
fulvous,  the  hairs  rather  darker  basally. 

**  Skull  depressed,  muzzle  elongate,  nasal  bones  rectangular,  slightly 
expanded  posteriorly.     Orbit  completed  behind."   (True.) 

Type  in  the  United  States  National  Museum. 

Hab.  Mt.  Kilima-njaro,  £.  Africa  (M,  H,  Johnston^  Dr.  W. 
L.  Abbott). 

This  species  is  of  course  that  referred  to  by  me  with  much  doubt 
as  '•  Eyrctx  brucei,  Gray  (?),"  when  working  out  the  collections  of 
Mr.  H.  H.  Johnston  from  Kilima-njaro.  As  the  skins  had  no 
skulls  with  them,  and  I  did  not  then  know  how  much  reliance  might 
be  placed  on  the  peculiarities  of  the  coloration,  I  naturally  referred 
them  to  a  previously  known  species,  rather  than  run  the  risk  of 
describing  them  unnecessarily. 

IS.  Procavia  arborea. 

Hyrax  arboreus^  A.  Smith,  Trans.  Linn.  Soc.  xv.  p.  468  (1827). 
Dendrohyrax  arlforeue,  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  49  (1868). 

Size  medium  ;  form  thick  and  squat ;  head  not  disproportionallv 
large.  Fur  very  long  and  soft ;  muzzle  always  hairy  ;  ears  fringed. 
MammsD  0 — 1  =  2.  General  colour  coarsely  mottled  fawn  or  yel- 
lowish grey  with  a  certain  infusion  of  rufous ;  the  hairs  black  for 
their  basal  seven-eighths,  then  with  a  subterminal  band  of  dirty  fawn- 
colour,  becoming  darker  distally,  and  with  a  decided  black  tip. 
Belly  pale  yellowish  white,  sharply  defined. 

Dorsal  spot  elongate,  very  prominent,  wholly  white,  the  hairs 
white  to  their  bases,  their  tips  vrith  a  yellowish  tinge. 

SkulP  flattened,  but  not  in  so  exaggerated  a  manner  as  in 
P.  dorsalis.  Muzzle  not  so  markedly  elongated ;  distance  from  be- 
tween the  postorbital  processes  to  occiput  equal  to  that  to  the  tip  of  the 
nasals.  Orbits  ordinarily,  but  not  always,  quite  complete  behind. 
Temporal  crests  as  in  P.  doraalis.  Diastema  about  16  or  17  mm. 
in  adult  specimens. 

Molar  teeth  very  small,  rounded,  brachyodont.  Breadth  of  m^ 
about  6  mm. ;  height  of  the  crown  of  m*  3*5  ;  p»  elongate,  two- 
rooted,  3*5  to  3*8  mm.  in  horizontal  length. 

*  Good  figures:  Do  Blainv.  Ost^ogr.  iii.  Hyrax,  pi.  ii.  (this  clearly  is 
P.  arborea,  and  not  P.  doraalis  as  stated  by  Gray) ;  Gray,  Haiod-1.  Edent.  &c. 
pi.  xiii.  %.  2  (1873). 
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Bab.  Eastern  and  South-Eastern  Africa.  Taita  Mountains  inland 
of  Mombasa,  4500  ft.  {Brii.  Mu9.^  J.  Wray).  Mozambique  {Peters). 
Kiiigwilliamstown  {Lieut.  H.  Trevelyan)  and  Elands  Post  {T.  C. 
Atmore),  EUistern  Cape  Colony. 

14.  Procavia  dorbalis. 

Hyra:t  doraaUs^  Fraser,  P.  Z.  S.  1852,  p.  99,  pi.  xxxiii.  (animal). 

Byrax  syivestris^  Temm.  Esq.  Guin.  p.  182  (1853). 

liendrokyrax  dorsalis^  Gray,  Ann.  Mag.  N.  H.  (4)  i.  p.  48  (1868) ; 
Bocage,  t.  c.  p.  194. 

By  rax  stampflii^  Jent.  N.  L.  M.  viii.  p.  209  (1886). 

Size  large,  but,  owing  to  the  great  proportionate  length  of  the 
head,  the  general  size  is  not  nearly  so  large  as  measurements  of  the 
skull  would  imply  ;  bulk  of  the  body  apparently  never  equal  to  that 
found  in  fine  specimens  of  P.  ahoana.  Fur  very  long,  coarse  and 
tha^rgy.  Muzzle  in  adult  specimens  nearly  or  quite  naked  in  front 
of  the  eyes.  Mammae  0 — 1  =  2.  General  colour  dark  purplish  brown 
or  black,  the  hairs  black  for  about  four-fifths  of  their  length,  with 
reddish  or  purplish-grey  tips.     Hairs  of  belly  similar  but  paler. 

Dorsal  spot  elongate,  very  prominent,  its  hairs  rery  long,  their 
basal  halves  black  and  their  terminal  white  or  pale  yellow ;  the 
dorsal  glandular  region  quite  naked  in  adults. 

Skull  ^  very  large,  much  flattened  ;  muzzle  elongate,  distance  from 
a  point  between  the  postorbital  processes  to  the  occiput  much  less  than 
that  to  the  tip  of  the  nasals.  Frontal  region  markedly  concave. 
Temporal  ridges  thick,  much  developed,  but  not  extending  back 
uearly  to  the  occipital  edge,  more  closely  approaching  each  other  in 
the  centre  lines  of  the  skull.  Interparietal  sutures  quite  obliterated 
io  adults ' ;  clearly  yisible  in  a  skull  at  stage  III.  Orbit  completely 
closed  behind  in  all  the  specimens  examined,  however  young. 
Diastema  very  long,  from  17  to  20  mm.  in  adults. 

Teeth. — Incisors  becoming  exceediugly  large  and  strong  in  old 
males,  further  apart  than  in  the  true  large-toothed  species,  such  as 
P.  abymniea  &c.  Incisors  of  female  more  ridged  than  usual. 
Molars  and  premolars  small,  rounded,  brachyodont,  their  series  more 
parallel  than  in  most  species.  Breadth  of  ^  6*6  or  6*8 ;  height 
of  crown  of  m^  alK>ut4*l  to  4*3  mm.  P^  very  large,  larger  than  in 
any  other  species,  double-rooted,  its  horizontal  length  about  4*7  or 
4*8  mm. 
Bibs  21. 

Bub.  W.  Africa  from  Liberia  to  the  Cameroons  and  Fernando  Po, 
probably  extending  further  both  north-west  and  south-east,  but  as 
yet  no  trustworthy  record  has  been  given  beyond  the  above  limits. 

^  Good  figure*  :  Gray.  Hand-1.  Edeot  dco.  pi  xiii.  fig.  1  (1873) ;  Jeutink, 
CaL  0«t.  Lejd.  Mub.  pi.  iv.  (1887). 

'  The  suture  at  the  anterior  edge  of  the  interparietal  seems  to  close  first  in 
this  species  as  in  P.  brucei^  while  in  P.  arborea  the  reverse  appears  to  be  the  case. 
Graj  9  distinction  of  the  skulls  of  the  two  specios  by  the  positions  of  the  sutures 
is  based  oa  a  misconception,  the  sutures  compared  by  him  with  each  other  not 
being  bomologouit  ones.  That  shown  in  the  figure  of  2>.  dorscUis  is  the  pos- 
terior, while  that  in  the  figure  of  D.  arboreua  is  the  anterior  suture. 
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P.  danaiiM  is  one  of  the  few  Bpeciefl  of  the  groap  that  is  quite 
distinct  from  all  its  neigbbours,  and  presents  therefore  but  Uttle 
difficultjr  as  to  its  determination.  Its  lone  shaggy  fnr»  pecoliar 
coloration,  and  proportionately  large  head  and  small  body  distinguish 
it  at  once  from  all  its  allies.  Dr.  Jentink's  Hyrax  stampfii  preEented 
a  remarkable  degree  of  Tariation  in  the  shape  of  its  lower  jaw,  and 
in  other  characters — variations  so  great  that  without  a  yerj  large 
sereis  of  specimens  he  naturally  considered  them  to  be  of  specific 
yalue.  Other  specimens,  howeyer,  since  obtained  both  in  Liberia  and 
elsewhere  prove  the  essential  identity  of  iT.  stampjiii  with  darsaUs. 


February  2,  1892. 
W.  T.  Blanford,  Esq.,  F.R.S.,  F.Z.S.,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  January  1892: — 

The  total  number  of  registered  additions  to  the  Society's  MeiUH 
gerie  during  the  month  of  January  1892  was  56,  of  which  29  were 
acquired  by  presentation,  7  by  birth,  6  by  purchase,  8  were  received 
in  exchange,  and  6  on  deposit.  The  total  number  of  departures  daring 
the  same  period,  by  death  and  removals,  was  71. 

Mr.  W.  Bateson,  F.Z.S.,  exhibited  some  Crab's  limbs  bearing 
supernumerary  claws.  It  was  shown  that  these  extra  parts  are 
really  a  complementary  (right  and  left)  pair  of  indices  or  poUicea^ 
according  to  their  position  of  origin,  and  not  repetitions  of  the  two 
pincers  of  the  claw,  as  was  commonly  stated. 

A  letter  was  read  from  Prof.  R.  Ramsay  Wright,  F.Z.S.,  of 
the  University  of  Toronto,  enclosing  and  calling  attention  to  some 
photographs  of  the  heaps  of  skulls  of  the  American  Bison  {Bistm 
americanu9\  which  are  commonly  collected  on  the  plains  of  the 
Saskatchewan,  and  are  piled  up  on  the  sidings  of  the  Canadian 
Pacific  Railway  awaiting  transport,  and  which  testify  to  the  enonnoos 
number  of  these  animals  recently  exterminated  in  this  district. 

Mr.  Sclater  laid  on  the  table  two  specimens,  in  spirit,  of  chicks 
of  the  Partridge  Bronie-wing  Pigeon  {Oeopkaps  scriptd)  which  had 
been  hatched  in  the  Society's  Gardens  on  the  7th  of  June  last ;  also 
an  egg  of  the  same  species  of  bird,  laid  in  the  Gardens,  and  made 
the  following  remarks : — 

I  cannot  at  all  agree  with  Dr.  Bowdler  Sharpe  in  hb  recent 
proposal  to  divide  the  very  natural  order  "Columbse"  into  two 
portions,  and  to  associate  the  Geophabet  or  Ground-Pigeons  with 
the  Gallinaceous  birds  \ 

According  to  the  observations  we  have  made  from  time  to  time  in 

^  See  *  Review  of  Recent  Attempts  to  CUwify  Birds,'  pp.  69,  7a~N.R  Tbe 
correct  plural  of  Gtophaps  is  Geopkabes,  from  fd^,  gen.  fafi6t. 
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the  Sodety'g  Grardens,  where  several  species  of  the  Ground-Pigeons  ^ 
bsTe  bred  repeatedly,  the  young  of  the  Ground-Pigeons  when 
hmtched  are  ncMirlj  naked  and  quite  helpless,  and  differ  in  no  respect 
from  the  young  of  the  tjrpical  ColumbsB.  In  proof  of  this  I  exhibit 
two  specimens  of  the  young  of  the  Partridge  Bronze-wing  Pigeon 
{GeophaipM  9crtpta\  hatched  in  the  Gardens  on  June  7th  last,  and 
about  14  days  old  when  they  died.  It  will  be  observed  that  at  this 
cUte  they  were  barely  covered  with  feathers  and  hardly  fledged. 
In  fact  one  of  them  was  actually  killed  by  falling  from  a  slight 
elevation  in  the  Aviary,  having  been  hatched  in  the  nest  of  a  Barbary 
Turtledove  (Turtur  risorius)^  to  which  the  egg  had  been  removed 
in  consequence  of  the  bird  that  laid  it  refusing  to  sit  upon  it.  It 
cannot  therefore  be  said  that  these  birds  are  ^'  able  to  run  soon 
after  birth.'*  Nor,  in  the  reference  given  by  Dr.  Sharpe,  does 
Mr.  Gilbert,  so  far  as  I  can  gather  from  his  remarks,  say  so ;  he 
merely  states  that  *'  the  young  bird  on  emerging  from  the  egg  is 
dothed  with  down  like  the  young  of  the  Qusol "  (Gould's  '  Hand- 
book to  the  Birds  of  Australia,'  vol.  ii.  p.  134).  I  cannot  therefore 
allow  that  on  thb  ground  there  is  any  justification  for  the  important 
step  that  Dr.  Sharpe  proposes  to  take* 

As  regards  the  other  point  put  forward  by  Dr.  Sharpe  in  justi- 
fication of  his  proposal,  it  is  no  doubt  the  fact  that  the  sternum  of 
the  Australian  Ground-Pigeons  is  longer  and  narrower  than  the 
corresponding  organ  in  the  typical  Columbse.  But  the  general 
characters  of  the  sternum  in  Oeopkaps  and  its  allies  remain  the  same 
as  in  the  typical  ColumbaB,  so  that  on  this  point  also  I  see  no 
sufficient  ground  for  the  alteration  proposed. 

I  prefer  to  keep  all  the  ColumbsB  together,  as  heretofore,  in  one 
group  of  ordinal  value,  as  constituting  a  very  well-defined  and  very 
natural  division  of  the  class  of  Birds,  and  I  even  doubt  whether  more 
than  one  family  can  be  properly  made  of  them. 

The  following  papers  were  read  : — 

1.  On  a  remarkable  Sirenian  Jaw  from  the  Oligocene  of  Italy, 
and  its  bearing  on  the  Evolution  of  the  Sirenia.  By 
R.  Lydekker^  B.A.,  P.G.S. 

[Beoeived  December  9,  1891.] 

Among  a  series  of  Tertiary  Vertebrate  fossils  recently  acquired  by 

the  British  Museum  my  attention  was  specially  directed  to  one 

labelled  by  the  dealer  from  whom  it  was  received,  ''  Sirene,  Oligo- 

caen,  Monte  Grumi,  Yicenza."     At  the  first  glance  I  felt  convinced 

that  the  assignation  of  the  specimen  to  the  Sirenia  was  correct ;  but, 

1  at  the  same  time,  one  of  the  two  teeth  contained  in  the  specimen 

1  struck  me  as  presenting  a  peculiarity  of  form  such  as  I  had  never 

1  seen  in  any  other  Sirenian.      Further  examination  led  me  to  the 

condusioD  that  the  specimen  had  an  important  bearing  on   the 

I  crmigera,Cai!ima»iMc6Ui,^^  &eLigt  of  Vertebrate  Animalw  (1883), 

.  pp.  '^  d  $eqq. 
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unsolTcd  problem  of  the  evolution  of  the  Sirenian  order,  and  that  it 
was  accordingljr  worthy  of  being  brought  under  the  notice  of  this 
Society. 

Before  proceeding  to  the  description  of  the  specimen  a  few  words 
are  necessary  as  to  the  Sirenian  remains  hitherto  recorded  from  the 
Venetian  Tertiaries.     Some  years  ago  the  late  Baron  Zigno^  described 
and  figured  a  certain  number  of  Sirenian  remains  from  the  Miocene  of 
Belluno»  in  the  north  of  Venice,  which  were  referred  to  four  species, 
under  the  names  of  HalUherium  bellunense,  JET.  angusiifronSy  H. 
eurvidens^  and  H,  veronense.     At  a  hiter  period  these  four  species 
were  reduced  by  Professor  Lepsius ',  of  Darmstadt,  to  two ;    ff. 
bellunense  being  transferred  to  Metaxytherium^  while  H,  angusii" 
JTomB  and  ZT*  curvid^M  were  merged  in  H,  veronense.     Since  to  my 
mind  the  distinction  between  Metaxytherium  and  Halitherwrn  is  not 
of  sufficient  importance  to  be  regarded  as  a  generic  one,  we  may, 
so  far  as  this  information  goes,  reckon  the  Venetian  Sirenians  as 
indicating  two  species  of  Balitherium,  under  the  names  of  H,  bellu" 
nente  and  H.  veranense. 

Vicenza,  where  the  specimen  under  consideration  was  obtained, 
is  situated,  I  need  hardly  say,  in  the  south-western  half  of  the 
Province  of  Venice,  a  little  north  of  the  parallel  connecting  Verona 
and  the  city  of  Venice.  In  spite,  however,  of  its  distance  from 
Belluno,  it  is  most  probable  that  the  mammaliferous  beds  of  both 
localities  are  of  the  same  horizon ;  in  which  case  those  of  Belluno 
should  be  reckoned  as  Upper  Oligocene. 

Of  the  Sirenians  from  Venetia  the  types  of  Halitherium  bellunense 
and  H.  veronense  exhibit  the  cheek-teeth  in  a  good  state  of  pre- 
servation. In  the  latter  species  *  the  upper  premolars  are  very  small 
teeth,  with  nearly  cylindrical  crowns.  On  the  other  hand,  the  upper 
molars  are  relatively  large  teeth,  with  oblong  crowns,  carrying  two 
transverse  ridges,  with  fore-and-aft  talons.  The  anterior  talon  in 
these  teeth  is  very  large  and  prominent,  while  the  posterior  one  is 
considerably  smaller.  Their  first  transverse  ridge  is  more  nearly 
continuous  than  the  second.  When  somewhat  worn,  as  is  the  case 
with  those  of  the  type  specimen,  these  transverse  ridges  show  nearly 
straight  bands  of  dentine,  and  not  the  distinct  trefoils  observable  in 
the  molars  of  HalUherium  schinzi  from  the  Oligocene  of  Hessen- 
Darmstadt.  A  distinct  tubercle  occurs  in  the  inner  half  of  the 
median  transverse  valley  of  these  teeth.  In  Baron  Zigno's  figures 
there  is  no  indication  of  what  I  shall  allude  to  as  a  masked  sele- 
nodont  structure  in  these  molars. 

Coming  now  to  the  consideration  of  the  specimen  forming  the 
subject  of  this  communication,  of  which  a  representation  of  the  teeth 
is  given  herewith  (see  fig.  1,  p.  79),  it  may  be  observed,  in  the  first 
place,  that  it  is  a  fragment  of  the  left  maxilla  of  a  very  young  mammal 
of  comparatively  large  size.    It  shows  part  of  the  palatal  surface,  the 

*  Mem.  B.  Ist.  Veneto,  vol.  xviii.  pp.  438-449,  pis.  xiv.-xTiiL  (1876) ;  see 
alBO  Zigno,  op.  cit  vol.  xxi.  pp.  291-2^)o,  pi.  iy.  (1880). 

*  Abhandl.  mittelrhein.  geol.  Vereins,  vol.  L  pp.  1-179,  pis.  i.-x.  (1881-82) ; 
8ee  also  Oapellini,  Mem.  R.  Aocad.  IsL  Bologna,  aer.  4,  voL  viL  pp.  39-63  (1886). 

^  Zigno,  op,  cit.  vol.  xviii.  pi.  xviii. 


■  not  of  the  lygomatic  nrcli,  a  portion  of 

'  tlie  aperture  of  the  canal  for  the  fifth 

;  niiiity  of  the  palatal  surface  are  preserved 

lid)  are  almost  or  quite  uatouclied  by  wear, 

ijured.     By  filing;  away  the  alveolar  parapet 

.  ime  of  these  teeth,  there  have  been  revealed 

iirJ  tooth.     Behind  tbe  Inst  remaining  tooth 

i'  the  alveolus  of  a  fourth  tooth  which   had 

rotruded  from  tbe  gum. 

condition  of  the  two  remaining  teeth  and  their 


upecta;    1  it  ii   ).   Ihe  oLhura  }.     pr„  proloeane  ;  pa.,  panoone  ; 

■mt.,  metacane;  hi/.,  hypucone.     Tbe  lett^ni  d,  b.  c,  d.  indicate  tbe 

er1»  of  tho  hinilei-  tooth  which  correspond  wiHi    tliose  similarl/ 
(ered  in  Hg.  2. 
fij.  2,— The  third  left  upper  molar  of  Mtrycopotamia  dufimiiU.      Lctton 
M  in  prmeding  figure.     \. 

P'niioD  with  rc^rd  to  the  anterior  root  of  the  zygomatic  arch, 
f<^ed  with  the  aUeolus  of  the  unprotruded  fourth  looth,  clearlr 
^dicite  that  the  jaw  belonged  to  an  exceeding!;  young  animal. 
"■>'■  Spirt  from  their  structure,  we  should  further  be  justified  in 
^vding  the  two  entire  teeth  as  belonaing  to  the  deciduous  series  if 
'«if  owner  were  a  diphyodont  mammal,  or  to  the  premolar  series  if 
Ihtinimal  were  monopfiyodonl.  There  are,  however,  considerations 
■liich  enable  ua  to  determine  the  serial  homology  of  the  teeth  more 
definitely. 
^ch  of  the  two  teeth  carries  on  its  crown  well-marked  but  dis- 


I  transverse  ridges,  separated  by  deep  Tnllevs.      In  the 
l>>i)<ler  tooth  the  crown  is  oblong  aad  nearly  symmetrical,  and  carries 
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two  such  ridges ;  while  in  front  it  has  a  long  and  prominent  talon, 
and  behind  a  shorter  one^  which  runs  upwards  to  join  the  inner 
extremity  of  the  second  transverse  ridge.  In  the  inner  half  of  the 
transverse  median  valley  there  is  a  small  double  tubercle.  I  shall 
have  more  to  say  on  the  structure  of  the  ridges  of  this  tooth  by- 
and-by. 

The  anterior  one  of  the  two  teeth  differs  from  the  other  in  being 
much  more  elongated,  and  in  narrowing  gradually  from  back  to  fronts 
where  it  terminates  in  a  blunt  point.  It  has,  moreover,  three, 
instead  of  two,  transverse  ridges;  the  second  and  third  ridges 
corresponding  closely  in  structure  with  the  two  ridges  of  the  hinder 
tooth,  while  the  first  ridge  is  more  irregular  in  shape,  and  has  on  its 
anterior  surface  a  rudiment  of  the  anterior  talon  of  the  hinder  tooth. 

Reverting  to  the  latter,  an  examination  shows  that  the  transverse 
ridges  are  not  simple  continuous  ones,  but  are  formed  by  an  inner 
and  outer  column,  closely  pressed  together ;  the  whole  four  columns 
corresponding  to  those  of  an  ordinary  bunodont  molar,  like  that  of  a 
Pig,  and  representing  the  proto-,  para-,  meta-,  and  hypocone  of  Pro- 
fessor Osbom's  system  of  notation  of  these  dental  elements.  A 
further  examination  will,  moreover,  show  that  these  four  columns  are 
not  of  a  bunodont  type,  but  are  modelled  on  a  peculiar  modification 
of  the  selenodont  structure. 

In  order  to  illustrate  this  I  have  had  figured  a  lefl  upper  molar 
(fig.  2,  p.  79)  of  the  extinct  Siwalik  geuus  Merycopotamus,  which 
is  a  specialized  representative  of  the  Ardodactyle  Ungulate  family 
AnthraeatheriicUe*  It  will  be  apparent  from  that  figure  that  the 
external  surfaces  of  the  outer  columns  (paracone  and  metacone), 
instead  of  being  nearly  upright,  are  inclined  very  much  towards  the 
centre  of  the  tooth,  so  that  the  summits  of  these  columns  are  squeezed 
into  the  crescents  formed  by  the  inner  columns  (protocone  and 
hypocone).  It  will  further  be  observed  that  the  external  surfaces 
of  the  paracone  and  metacone  of  the  Merycopotamtu-moUir  carry  a 
median  ridge  (e)  flanked  by  two  lateral  ridges  (a,  6). 

Now  if  the  metacone  of  the  hinder  tooth  in  our  specimen  be  com- 
pared with  that  of  the  Meryeopotamus-molhT,  there  cannot  be  any 
hesitation  in  recognizing  their  close  similarity  in  structure — the 
external  surfaces  of  the  outer  columns  showing  the  same  inclination 
towards  the  centre  of  the  crown  and  having  the  same  general  contour. 
In  the  present  specimen,  however,  the  metacone  has  assumed  a  more 
oblique  position  to  the  axis  of  the  crown,  and  has  been  squeezed 
right  into  the  heart  of  the  crescent  of  the  hypocone.  In  consequence 
of  this  the  postero-external  ridge  of  the  metacone  has  been  lost,  and 
its  central  and  anterior  points  have  come  into  line  with  the  central 
cusp  of  the  hypocone  to  form  the  imperfect  transverse  ridge  of  the 
molar.  A  precisely  analogous  condition  obtains  with  regard  to  the 
paracone  ana  protocone  ^ 

It  appears,  therefore,  to  be  quite  evident  that  the  hinder  tooth  of 
the  specimen  under  consideration  is  constructed  on  an  extreme  and 

^  Although  these  points  are  apparent  enough  when  the  actual  Bpecimons  are 
compared,  it  seems  to  be  impossible  to  indicate  them  dearly  in  a  figure. 
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apparently  d^nerate  modification  of  the  brachydont  selenodont 
molars  of  certain  extinct  Artiodactyle  Ungulates. 

We  may,  boweTcr,  go  a  step  farther  than  this.  It  is,  I  believe, 
an  attribute  of  all  Artiodactyle  Ungulates,  whether  their  cheek-teeth 
be  of  the  bunodont  or  of  the  selenodont  type,  that  while  the  last 
upper  deciduous  or  milk-molar  resembles  the  permanent  molars  in 
form,  the  penultimate  milk-molar  is  an  elongated  tooth  of  a  more 
complex  type  than  either  the  last  milk-molar  or  the  two  succeeding 
permanent  molars.  lor  the  adult  dentition,  on  the  other  hand,  the 
last  upper  premolar  of  Artiodactyles  b  nearly  always  simpler  than 
the  first  molar,  and  in  none  is  it  more  complex  or  longer. 

Now  the  two  teeth  of  the  specimen  under  consideration  present 
precisely  the  same  structural  relationship  to  one  another  as  is  pre- 
sented by  the  penultimate  and  last  (third  and  fourth)  upper  milk- 
molars  of  Artiodactyles.  I  take  it,  therefore,  not  only  that  these 
teeth  are  third  and  fourth  upper  milk-molars,  but  likewise  that  they 
belonged  to  an  animal  showing  decided  indications  of  Artiodactyle 
affinities — these  affinities  being  with  an  Artiodactyle  that  had 
assumed  selenodont  molars  more  or  less  closely  approaching  the 
Metycopotamma  type. 

This  being  so,  the  question  arises  whether  the  specimen  under 
consideration  may  not  have  belonged  to  an  actual  Artiodactyle.  To 
this  it  may  be  replied  that,  so  far  as  I  am  aware,  no  Artiodactyle  has 
hitherto  been  described  possessing  molar  teeth  of  the  type  under 
consideration  ;  so  that  if  the  specimen  were  really  Artiodactylate,  it 
would  indicate  an  entirely  new  form. 

Apart,  howeyer,  from  this,  the  structure  of  the  second  tooth  in 
the  specimen  presents  such  a  marked  Sirenian  facies  that,  as  I  have 
said,  one  is  prompted  to  at  once  refer  the  specimen  to  that  group  of 
mammab.  If,  moreover,  it  be  compared  with  Baron  Zigno's  figure 
of  the  upper  molars  of  Halitherium  veronense^  it  vnll  be  seen  that 
the  last  milk-molar  of  the  present  specimen  accords  in  almost  all 
respects  with  these  teeth.  Both  have  two  interrupted  transverse 
ridges,  with  a  large  anterior  and  a  small  posterior  talon ;  and  in 
both  there  is  a  tubercle  a  little  to  the  inner  side  of  the  middle  of  the 
transverse  valley.  Moreover,  both  teeth  agree  in  the  shape  of  the 
crown ;  while  the  excess  in  the  size  of  the  teeth  of  Baron  Zigno's 
specimen  over  those  of  the  one  under  consideration  b  precisely  such 
as  vre  should  expect  to  find  between  the  milk  and  permanent  molars 
of  one  and  the  same  animal.  It  is  true,  indeed,  that  in  Zigno's 
figure  what  I  may  call  the  masked  selenodontism  of  the  teeth  under 
consideration  is  not  apparent.  This  may,  however,  be  due  to  the 
circumstance  that  the  teeth  of  the  type  of  H.  veronense  are  con- 
sidoubly  worn ;  while  it  may  also  be  in  part  owing  to  the  difficulty 
of  expressing  such  features  in  a  lithograph.  Moreover,  there  is  the 
possibility  that  the  masked  selenodontism  of  the  milk-molars  may 
not  have  been  retained  in  the  permanent  dentition. 

In  regard  to  the  existence  of  a  deciduous  dentition  in  the  Sirenia, 
it  is  alr«uly  known  that  milk-molars  and  premolars  were  developed 
in  HaUiienum  scAtiurt.    It  is,  however,  probable  that  in  that  species 
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the  milk-molars  were  not  like  those  of  the  present  specimen,  since 
the  permanent  molars  were  of  a  more  Hippopotamus-like  structure 
than  are  those  of  H»  veronenae,  and  show  no  indications  whatever  of 
selenodontism. 

Conclusive  evidence  of  the  Sirenian  nature  of  our  fossil  is,  however, 
afforded  by  the  orbital  region,  which  is  almost  exactly  the  same  as 
in  the  Sirenian  from  Jamaica  described  by  Sir  R.  Owen  ^  as  Pro* 
rasiomus  sirenoides.  In  both  we  have  the  same  peculiar  eversion 
and  projection  of  the  lower  border  of  the  orbit  which  is  absolutely 
characteristic  of  the  Sirenia.  In  both,  again,  we  notice  the  extra- 
ordinarv  size  of  the  foramen  for  the  exit  of  the  fifth  nerve,  and  its 
immediate  proximity  to  the  anterior  border  of  the  orbit,  these 
being  also  distinctive  Sirenian  features. 

Then,  again,  a  comparison  of  the  last  milk-molar  with  the  upper 
molars  of  HalUherium  schinzi  (e.  g,  B.M.  No.  40859)  clearly  shows 
the  ordinal  identity  of  the  two  forms. 

I  take  it,  therefore,  that  the  Sirenian  nature  of  the  Vicensa 
specimen  is  certain;  and  since  its  milk-molars  agree  in  general 
structure  and  relative  size  with  the  permanent  molars  of  HalUherium 
veronense,  which  occurs  in  the  same  country  and  probably  on  the 
same  geological  horizon,  the  evidence  appears  to  be  very  strongly  in 
favour  of  the  reference  of  the  specimen  in  question  to  that  animal. 

Apart,  however,  from  any  question  of  specific  reference,  the 
specimen  before  us  undoubtedlv  throws  a  flood  of  light  on  the  origin 
of  the  Sirenia,  and  points.clearly  to  their  derivation  from  an  ancestor 
belonging  to  au  Artiodactyle  Ungulate  with  short-crowned  and 
selenodont  molar  te€th.  It  is,  indeed,  no  new  idea  that  the  Sireuians 
show  Ungulate  affinities,  this  presumed  origin  having  been  very 
strongly  urged  by  many  zoologists;  although  Professor  Flower, 
writing  in  the  article  ''Manatee"  in  the  '  £ncylop8edia  Britan- 
nica,'  expresses  his  opinion  that  the  few  facts  at  present  known 
relating  to  the  ancestry  of  the  Sirenians  *'  lend  no  countenance  to 
their  association  with  the  Cetacea,  and  on  the  other  hand  their 
supposed  affinity  with  the  Ungulata,  so  much  favoured  by  modern 
zoologists,  receives  no  very  material  support  from  them.''  If, 
however,  my  interpretation  of  the  affinities  of  the  present  specimen 
be  accepted,  it  will  go  a  very  long  way  towards  solving  the  problem 
of  the  Sirenian  genealogy. 

So  far  as  I  am  aware,  the  component  elements  of  the  molar  teeth 
of  the  Sirenians  have  not  hitherto  been  homologized  with  those  of 
mere  typical  teeth.  The  molars  of  the  present  specimen  clearly  show 
us,  however,  the  homology  of  the  elements  of  the  simple  and  con- 
tinuous transverse  ridges  found  in  ManatuM  and  HaUtkerium  tcMnzt, 
such  ridges  being  clearly  only  one  step  more  in  the  degeneration  from 
a  selenodont  type  exhibited  in  the  molars  of  the  specimen  before  us* 

I  may  add  that  although  the  upper  permanent  mdars  of  H.  rer- 
onense  differ  considerably  from  those  of  mcnre  typical  species  of 
HalUherium,  while  there  is  no  evidence  that  the  latter  had  milk- 
molars  of  the  type  of  the  present  specimen,  yet  I  should  not  on 
'  Quart.  Joum.  QeoL  Soo.  toL  tttj.  p.  559,  ^  zzxTiii,  nxix.  (1876)i 
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these  grounds  be  disposed  to  jregard  the  former  as  the  representative 
of  a  distinct  genus. 

I  find,  however,  by  a  comparison  of  Baron  Zigno's  figures  with 
skulls  of  Haliiherium  schinzi  and  Prorastomua  sirenoides,  that  the 
skull  of  Halitkerium  veronense  differs  altogether  from  the  former 
and  agrees  with  the  latter.  This  is  shown  in  its  long  and  narrow 
eontour,  narrow  and  elliptical  narial  aperture,  slight  deflection  of 
the  rostrum*  and  the  form  of  the  inferior  border  of  the  orbit ;  all 
of  which  are  in  marked  contrast  to  those  of  Haliiherium  Mchinzi, 
Farther,  although  the  molars  of  Prorattomtu  sirenoidet  are  much 
worn  and  arc  only  imperfectly  shown,  yet  one  of  them  clearly 
exhibits  the  large  anterior  talon  characteristic  of  the  so-called 
HaiiiAerium  veronense^  such  talon  being  represented  in  H.  schinzi 
by  a  much  smaller  one.  The  extremities  of  the  jaws  of  the  Venetian 
species  being  unknown,  I  can  of  course  say  nothing  as  to  the  incisors, 
which  are  present  in  P.  sirenoides.  From  the  other  evidence 
H.  veronense  may,  however,  be  pretty  confidently  transferred  to 
the  genus  Praraetomus^  or,  as  it  should  be,  Prarastoma,  under  the 
name  of  P.  veronetue. 


2.  Descriptions  of  Coleoptera  collected  by  Mr.  John  White- 
head on  Kina  Balu^  Borneo. — FamDies  HispidcBj  Eroty- 
licUe,  Endomychida,  Lycida,  Lampyritke,  Sec.  By  the 
Rev.  H.  S.  GoRHAM,  F.Z.S. 

[BeoeiTed  December  23, 1891.1 
(Plate  IV.) 

The  Coleoptera  of  which  it  is  the  purpose  of  this  paper  to  give 
an  account  were  collected  by  Mr.  J.  Whitehead  during  his  residence 
from  18S6  to  the  middle  of  1887  in  the  neighbourhood  of  Kina 
Balu,  and  for  the  most  part  in  the  early  months  of  those  years. 

This  mountain  is  a  plutonic  mass  rising  abruptly  on  one  side  to  an 
altitude  of  about  13,000  feet,  clothed  at  its  base  and  to  about  4000 
feet  with  forest  and  low  trees.  Owing  tp  its  summit  being  bare,  a 
denuded  granitic  surface,  few  insects  were  obtained  by  Mr.  White- 
head above  that  height. 

The  best  collecting  grounds  were  foimd  to  be  the  river-beds,  aud 
tt  the  altitudes  mentioned  the  usual  tropical  conditions  obtain. 
Representing  as  Kina  Balu  does  the  primitive  upheaved  portions  of 
thu  part  of  the  world,  which  have  been  in  all  probability  above  the 
sea  during  geologic  ages,  it  was  to  be  expected  that  both  its  fauna 
and  flora  would  prore  of  the  most  interesting  type,  and  judging  from 
the  few  species  of  insects  now  under  review  this  certainly  appears 
to  be  the  case. 

Several  species  were  unfortunately  only  represented  by  single  speci- 
mens, and  some  of  these  I  am  unable  at  present  to  determine.  The 
eoUection  is  now  in  Mr.  Alexander  Fry's  possession,  who  has  kindly 
placed  a  portion  of  it  at  my  disposal  for  description. 

6* 
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HunoA. 
PuoNiBFA,  Clupaii. 

PmoNitPA  PULCHU,  n.  ip.    (Plate  IV.  %  2.) 

Af/b,  tupra  metallieo-viridii,  protitoraee  elytruque  tuhopaeU, 
nffo-Marffiiutii,  groite  pwictatis.  Am  tuberaUit  triina  etmieii; 
Aumerii  cotlalii,  el  anguto  poiteriore  tpim/ormi.  Long.  6 
milUm, 

Hal;  Borneo,  Khia  Balu  {WkUehead). 

Uodv  beneath  and  legi  red  ;  head  red  except  the  crown  ;  antennn 
blackifi),  their  baaal  joint  Bometimea  nhollr  lei ;  the  front  produced 
and  with  a  carina  between  tbe  bases  of  the  antennR ;  thorax  suV 
qnodrate,  coMuAy  punctured  at  ibe  aides,  obsoletely  so  in  the  middle, 
Kreen  above  and  opaque,  red  beneath.  Elytra  with  tbe  shoulders 
elevated,  with  a  double  costate  elevation  in  addition  to  the  costate 
BubiiiHr|^inal  interstice,  and  thrt^e  conical  elevations,  of  which  the 
middle  ii  the  larger  and  which  an  its  eilerior  side  is  excavated,  and 
metallic  and  not  green  in  that  part ;  the  apino-Hke  prodnaion  of  the 
hind  angle  ia  larse  and  sharp  and  compressed  horiiontally,  it  is 
green  in  the  middle  bnt  fiery  copper  at  its  apex ;  the  sutural  angle  is 
yrllow,  and  the  margins  of  the  eljtra  external  to  tbe  humeral  rallui 
are  brownish  with  a  coppery  or  purple  reflexion.  The  apical  margin 
ia  not  toothed,  but  tliere  are  one  or  two  minute  serrations  at  the 
base  of  the  spine. 

Six  specimens  of  this  beetle  were  obtuued  by  Hr.  \fIut^iiMd 
at  about  lUOO  feet  altitude  on  Kina  Balu. 

HisPortUA,  Baly. 

IIlUH>PKia  OKANDIS. 

Bi^frim  grmu^,  Balv,  Cat.  of  Hisp.  in  CoU.  BriL  Hns.  18»8, 
p.  95. 
KtM  Bala  (ff^dUcd),  2  8| 


ANtaoDSKA  (ChevT.X  Balj, 

Anisodsra,  sp.  n.  (a). 

Kina  Balu.  A  doll  red  species  apparentlr  beloogiiig  te  Stio.  A.  k 
o(  Balr's  C^talo^ne.  Tbe  apedes  of  AMit»Jfrm  are  m  difiteoh  ta 
distii^uish,  that  I  do  not  feel  disposed  to  describe  this  tu.  I  k«*c 
faitber  aei^uaintanm  with  them. 

Anisode&a,  Ep.  a.  (it. 
Kina  Balo  v  IfTdSrifrnd). 

A  single  spKi3xs  (^asnalln'speacs  wiihblae^lti^aadsaMaaat, 
Utd  MM^  rougher  djtn  and  awradj  paactwnd  ilcrax. 


TmrnALurecKia  spixxdek^  Wit 
Kiaa  Ba}«.  aaa*  cxasrOes. 
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Triplatoma  ATTBNUATA. 

Triplatoma  aitenuata,  Crotch,  Cist.  Ent*  1876,  p.  405. 

Nesiies  aitenuaia.  Bedel,  Her.  Triplatoma,  Ann.  Mus.  Civ.  Gren. 

1882,  p.  10,  t.  X.  f.  5. 

Kina  Bala.  Has  occnrred  also  at  Sarawak  and  in  Sumatra.  BedeFs 
figure  does  not  gire  a  correct  idea  of  the  narrowness  of  the  thorax 
in  proportion  to  the  width  of  the  elytra. 

Tripi«atoica  gsstroi. 

Triplatoma  gettrfU^  Bedel,  /.  c.  p.  440,  t.  x.  f.  4 ;  Gorham,  P.  Z.  S. 

1883,  p.  80, 1. 18.  f.  1. 

Lahuan,  Sarawak. 
Also  occurs  in  Sumatra* 

ENCAUSrTBS  MAR6INALI8. 

EncamtieM  margmalis.  Crotch,  Cist.  Ent.  1876,  p.  477* 
Kina  Balu. 

AsMONAZ,  genus  novum. 

Characteres  plerumque  sicui  in  Encauste;    differt  antennantm 

articulo  teriio  vis  longiore  ^am  secundus^  prothoraeis  lateribua 

coffipretsis,  Binuaiia,  anpulis  anticis  depressis,  disco  inaquali^ 

bicosfato^i  elytris  interstitiia  altemis  costaio^levatis. 

This  new  genus  is  nearly  allied  to  Eneaustei^  hut  has  a  very 

different  fades  owing  to  the  form  of  the  thorax,  and  the  costse  on  it 

and  on  the  elytra.     The  front  of  the  prosternum  is  plain  as  in 

Eneaustes,  that  is  to  say,  not  elevated  nor  hrought  into  a  point  in 

front  as  in  Micreneausies. 

AsMONAX  WHiTEHKABi,  u.  sp.    (Plate  IV.  6g.  5.) 

Antkradnus,  niger^  nitidus  ;  antennis  artieulis  oeto  globuli/ormibus, 

tertio  vix  elangaio,  tribus  ultimis  transversih-compressis,  pube- 

seeniibus  ;  capiie  opaeulo,  fere  lisvif  inter  antennas  transverse 

impresso  ;  prothoraee  transverso-subquadrato,  ad  angulos  posti- 

cos  parum  angustato,  Uevi^  in  medio  nitidulo,  obsolete  hand  acute 

bicostxidato^  ad  margines  subopaco,  antice  posticeque  obsolete 

/bssulato,  punetis  nonnulUs  hie  ilUc  dispersis^  margins  laterali 

terndter  eleoato  ;  elytris  tenuiter  punctato-striatiSf  costis  tribus 

elevatis,  quarta  eiiam  externa  cum  suturali  adapicem  conjuncta^ 

seriebus  duobus  inter  castas  singulas.    Abdomen  fortiier  sparse 

pmnctatum.    Long,  18-19  millim. 

Eab.  Borneo,  Kina  Balu  and  Nurth  Borneo  (Whitehead). 

Wholly  black  and  shining,  subopaque  in  places,  as  the  sides  and 

lateral  reflexed  underside  of  the  thorax.     Owing  to  the  form  of  the 

thorax,  which  has  the  sides  sinuate,  turned  in  and  downward  at  the 

front  angles,  and  the  strong  double  ridge  on  the  centre  of  the  thorax^ 

this  species  has  a  remarkable  and  Endomychid  appearance ;  the  costate 

elytra  are  an  exaggeration  of  what  takes  place  in  such  species  as 
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E.  opaca^  Crotch.  The  shortening  of  the  third  joint  of  the  an  tenon 
and  their  headnihaped  appearance  show  this  to  he  a  strongly  modified 
form.  The  femora  are  compressed  and  sinuous  just  as  in  Eneausies ; 
the  middle  tihise  have  a  tooth-like  projection  externally,  just  above 
the  insertion  of  the  tarsi»  and  are  pubescent  internally  at  their 
apices.  The  elytral  epipleura  are  pitchy  brown,  but  not  noticeably 
so,  and  have  ohsolete  transverse  wnnkles. 

I  have  only  seen  four  examples  of  this  species,  viz.  those  obtained 
by  Mr.  Whitehead.     I  cannot  distinguish  the  sexes. 

Endomychida. 

Amphisternvs  armatus,  n.  sp.    (Plate  IV^  fig.  3.) 

Niger,  opacus,  obsolete  varioloso^unctatue ;  thoraee  subquadrato, 
angulie  anticis  aeutis,  valde  productis ;  elytria  epinia  duabus 
aeutis  aneo-micaniibus,  una  subhumerali,  altera  eonoidea  in 
medio,  apice  acute  mucronato,  tuberculisque  duobue  nigrU  nitidis, 
uno  basaU  uno  apicali  ;  femoribua  clavatie,  apicibus  piceie*  Loang. 
8  millim. 
Hob.  Borneo,  Kina  Balu  {Whitehead). 

Bather  larger  than  A.  epinicollis ;  and  at  once  distineuished  from 
hoth  the  described  species  of  epinous  Amphieiemi  hj  the  two 
black  tubercles,  the  produced  front  angles  of  the  thorax,  which  are 
like  those  of  A,  auriculatus  but  not  reflexed,  and  by  the  fiery  coppery 
or  aeneous  colour  which  is  seen  on  the  shining  parts.  The  head  is 
thickly  punctured,  rather  shining,  and  the  antennae  have  aU  the 
joints  from  the  third  to  the  eighth  elongate,  the  third  longer  than 
the  two  following  united  ;  the  sides  of  the  thorax  are  slightly  angu- 
late  in  the  middle  and  narrow  a  little  to  the  base  ;  the  disk  is  quite 
opaque,  with  coarse  confluent  large  punctures.  Of  the  elytra  the 
anterior  tubercle  has  a  pitchy  tint,  the  humeral  anele  is  reflexed  and 
smooth,  as  is  the  basal  margin ;  the  first  lateral  spine  is  a  little 
below  the  shoulder,  very  long  and  acute,  wide  at  its  base,  but  com- 
pressed if  viewed  from  behind,  brassy  black  ;  the  middle  spine  more 
upright  but  still  divaricating,  conoidal  at  its  base;  both  spines 
punctured  at  their  base,  as  the  elytra  are.  The  posterior  tubercle  is 
bluish  black  and  smooth;  the  apical  production  of  the  elytra  is 
external  to  and  independent  of  the  sutural  angle,  which  is  itself  quite 
distinct — it  is  in  fact  part  of  the  mai^n  itself,  the  epipleural  fold 
being  continued  along  it  as  a  groove.  The  legs  are  brassy  black,  the 
club  of  the  femora  distinctly  pitchy. 

Several  specimens  of  this*  interesting  new  species  were  obtained  by 
Mr.  Whitehead. 

EUMORPHUS  TUMBSCBNS,  u.  sp.     (Plate  IV.  fig.  4.) 

E.  marginati  statura  et  eimilitudine  ;  niyer,  elytris  nigro-cteruleie, 
late  (humerte  mtnuej  tnarginatie,  apicibus  subactOie,  maeulie 
gvatuor  magnu  aurantiacie.     Long.  17,  lat.  13  wt7/tVn.  6 . 

Mas,  elytrts  m  medto  conjuneHm  alte  et  acute  elevatis,  pro^ 
thoracis  angults  posttcts  aeutis,  haud  lange  productis;  tibUs 
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onHeu  infrm  medium  dente  acuta  vaide  distante  armatis  ;  haud 
coumremh^inuaiia. 
Hob.  Borneo,  Kina  BalU  {Whitehead). 

Antenme  longer  than  in  E*  marginaius^  all  the  joints  from  the  third, 

ABd  the  elah,  being  longer.    The  thorax  is  not  so  broad,  especiallj 

at  ikke  base,  the  hind  angles  in  the  male  not  bdng  nearly  so  mnch 

prodoced,  but  still  they  are  acute ;  its  disk  is  more  uneven,  there 

oeiog^  in  the  single  male  before  me  an  impressed  pit  on  each  side 

of  tlie  centre ;  the  elytra  have  the  expanded  margin  more  gradually 

^dened,  so  that  it  is  narrower  at  the  shoulders  than  in  E,  mar- 

9^9Uktu9.    The  four  spots  are  larger  in  proportion,  and  placed  nearer 

^<>^ther  than  in  that  species,  and  they  are  more  acuminate  at  the 

^P^z,  and  the  middle  of  their  disk  is  much  more  acutely  raised,  the 

^^vnit  of  this  raised  part  being  conical  and  nearer  the  two  anterior 

'PQta  than  the  corresponding  part  iu  E,  marginatue.    The  front 

tibioe  in  the  male  are  nearly  straight,  not  strongly  sinuous  nor  dis- 

^^^ted  as  in  ^.  marginatHSf  bat  a  little  compressed  laterally  with  a 

^rt  extemal  groove  at  their  apices  (for  the  reception  of  the  tarsi), 

^^t  not  grooved  along  their  whole  length. 

Thb  insect  has  also  some  analogy  with  E,  turritue ;  but  the  larger 
J^llow  spots  and  the  dark  blue  colour  of  the  elytra,  as  well  as  the 
Structure  of  the  tibiae,  will  at  once  distinguish  it. 
One  specimen,  a  male,  obtained  by  Mr.  Whitehead. 

• 

EUMORPHUS  COffTATUS, 

EuMorphue  cosiatus,  Gorham,  Eodom.  Kec.  p.  34. 

Mae,  tibiis  anticis  dente  acuta  valde  distante  in  medio  armatis  ; 
tibiie  intermediie  et  pasticie  mediocriter  curvatie^  hie  intus 
ciliaiie. 

I  believe  a  single  male  and  female  from  Kina  Balu  to  be  identical 
with  the  species  described  by  myself  from  two  female  specimens 
from  Celebes.  The  male  has  the  elytra  shining,  and  with  an  indis- 
tinct violet  tint,  while  the  female  is  subopaque  and  is  distinguished 
by  a  short  keel  on  the  elytra  at  their  base  near  the  scutellum.  The 
yellow  spots  are  large,  and  cause  the  species  to  recall  E.  quadrinatatus. 
The  male  has  the  hind  angles  of  the  thorax  acutely  produced,  by 
which  it  is  at  once  separated  from  E,  quadrinatatue. 

EUMORPHUS  OUERINI. 

Eumorphua  guerini,  Gorham,  Endom.  Rec.  p.  33. 

Many  specimens  of  this  were  obtained  by  Mr.  Whitehead ;  all 
I  have  yet  seen  are  males.  Hitherto  only  seen  from  the  Malay 
peninsnhu 

EuMORPHUs  LVCiDus,  n.  sp.    (Plate  IV.  fig.  1.) 

Nigro-eubviolaceuSf  nitidue;  elgtrisovatis,  apice  acuminatis,  maculia 
duobus  rotundatis  aurantiacis  nitidis,  anteriare  parum  tumida  ; 
thoraee  (fenwhe)  subapaca.     Long.  9  millim*  ^  • 

Hob.  Borneo,  Kina  Balu  {Whitehead) » 

It  is  difficult  to  compare  this  species  with  any  other  of  the  genus ; 
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the  elytn  are  Tcry  sliglitly  margined,  but  are  acnminate  at  their 
apex,  and  not  very  ■trongly  convex.  It  ii  entirely  black,  with  the 
escepdon  that  the  elytra  nave  a  bintly  violet  tinge  and  are  very 
smooth  and  shiniDg,  Uie  four  spota  are  moderate  in  wte,  and  round, 
very  amootb,  but  not  railed  ;  the  thorax  (of  the  female)  is  opaque, 
with  two  rather  obsolete  basal  impreamons  and  a  central  channel. 
Its  sideB  are  a  little  angular  in  the  middle,  contracted  to  the  front 
angles.  The  antenns  aie  of  moderate  length,  the  fourth  to  the 
eighth  joints  a  little  longer  than  wide,  the  three  club-joints  aubequal, 
tranaverae,  not  much  cMmpreased. 

Four  specimens  were  found  by  Mr.  Whitehead.  This  sperics 
may  be  placed  after  E,  gverini,  Gorh. 

LTCIDil. 

MiTRiORRHTNCHrB,  sp.  inc 

Hab.  Borneo,  Kina  Balu(R'AifeA«a(0. 

A  single  example  (  $  )  of  a  ATe/rtorrAvncAiis  allied  to  M.geometrieu; 
but  larger,  and  predsely  similar  in  colour  to  Xylobmut  rttieiUat»t, 
Gorh.,  of  nhich  there  is  an  example  from  the  same  region.  It  is 
alio  very  cloK  to  M.  infuscatut,  Gorh.,  Notes  from  Leyd.  Mus. 
iv.  1882,  p.  96. 

MxTRiORRHYNceus,  ap.  inc. 
Kina  Balu  (W^hitehead). 

A  single  specimen  of  a  apecies  allied  to  M,  tericeia,  but  with  much 
brighter  red  elytra,  apical  naif  black. 

MiTRIORBHYNCHUS,  Sp.  inC. 

Kina  Balu  (IFhitebead). 

Unfortunately  also  a  single  specimen  only  of  a  species  with  the 
double  rows  of  cells  distinct  and  wide,  black  with  red  elytra,  of  which 
the  apical  quarter  is  black,  and  black  marks  at  thdrlUse.  Allied 
to  M.  aKMabarintu,  Gorb. 

Xylobanus  RKncBi.AT08,    (Plate  IV.  fig.  6.) 

Xylobamu  rttiadatiu,  Gorh.,  Notes  from  I.eyd.  Mus.  1882,  p.  96. 

Hah.  Borneo,  Kina  Balu  (WhiUkead). 

A  single  specimen,  apparently  of  thia  species. 

Teliphorcb  tiridanxjs. 

Ttlephorut  viridmnu,  Gorh.,  Notes  from  Leyd.  Mus.  vol.  ir.  1682, 
p.  105. 

Hab.  Borneo,  Kina  Balu  {Whitthead). 
A  single  specimen. 

LvROPf  OS,  n.  sp. 

Kina  ^tin {Whitehead). 

A  single  specimen  of  a  new  apecies  of  (his  remarkable  genu. 


I 

t 
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LAMPTRID.S. 

Vkbtx  atjrantiaca.     (Plate  IV.  fig.  9.) 

Ve^ta  aurantiaea,  Ern.  Oliv.,  Notes  from  Lejd.  Mus.  vol.  viiu 
i886,  p.  192. 

ffab.  Borneo,  Kina  Balu  {Whitehead). 

M.  Ernest  Olivier  has  separated  under  this  name  specimens  of 
a  Vesta  referred  by  me  to  Vesta  urensj  described  by  myself  from 
Borneo  (cf.  Notes  from  Leyd.  Mus.  vol.  v.  1883,  p.  3).  Three  speci- 
mens collected  by  Mr.  Whitehead  on  Kina  Balu  agree  precisely  with 
one  of  these  specimens  from  Sumatra  in  my  possession.  As  the 
apedmen  whicti  M.  £•  Olivier  redescribes  as  tne  type  of  my  F.  urens 
18  now  at  Leyden»  I  have  no  means  of  forming  an  opinion  on  the 
specific  distinction  of  F,  aurantiaea^  but  it  certaimy  occurs  in  Borneo, 
M  these  apedmenB  prove. 

Ptroc<blia,  Gorham. 
Pyrocokliacollaris,  n.  sp.     (Plate  IV.  fig.  7.) 

OSionga^  subparallela^   opaee   nigro-J^osa ;  prothorace  brevi, 
tranwerso^  Jlavo,  dittinete  at  tenuiter  earinato^  margine  antieo 
i4ite  et  dUe  reflexOf  basi  rede  truncato,  anguUe  posticie  subrectis, 
r^ullo  modo  produetis  ;  pygidioflavo.     Long,  20  millim. 
Borneo,  Kina  Balu  (  Whitehead). 

black,  ejes  moderate ;  antennae  long  and  thin  for  this  genus, 
^•^•rtjr  as  in  P.  fumigata^  the  joints  much  longer  than  wide  and  not 
^■^c^tc ;  thorax  almost  semicircular,  with  the  margins  much  reflexed, 
1^^  ciiaphanous  lunules  not  very  translucent.  Elytra  entirely  smoky 
blmck^  two  costules  moderately  distinct  for  about  two  thirds  of  the 
{^"^grtla  of  the  elytra,  the  intermediate  one  very  obsolete ;  scutellum, 
"^^<i*  legs,  and  body  entirely  dull  black,  with  the  exception  of  the 
•P^*c^  ventral  segment  and  pygidium  and  of  the  two  luminous 
P^teties. 

^^is  insect  is  apparently  allied  to  P.  opaca^  Bourg.,  described  and 

^^^^^'ed  in   the  'Annali  del   Museo  Civico  di  Storia  Naturale  di 

^^uova,*  vol.  ii.  1885,  p.  349,  t.  v.  f.  2,  from  which,  however,  it  differs 

^y  ^lie  scutellum  being  black,  by  the  entirely  black  legs  and  body, 

wcid.  \>j  the  absence  of  the  pubescence,  and  (judging  by  the  figure) 

^7  the  thinner  and  not  serrate  antennn. 

One  specimen. 

DiAPHANES,  Motschulsky. 
BiAPHANES  APICALI8,  n.  sp.    (Plate  IV.  fig.  8.) 

Breviier  obkmgus,  eubopacus,  ochraceus  ;  prothorace  brevi,  margine 
antieo  elevato,  lunulis  duabus  translucidis ;  disco  antice 
tenuissime  earinato;  elytrorum  apieibus^  antennis^palpis^pedibus, 
abdomineque  (apiee  exeepto)  nigris.     Long.  14  millim, 

Bab.  Borneo,  Kina  Balu  (Whitehead). 

This  species  resembles  rather  closely  Pyrocoelia  terminata,  Gorh., 
but  from  the  thin   antennn  and  the  sixe  of  the  eyes  and  the  clear 
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translucent  spaces  of  the  thorax  it  ought  rather  to  be  placed  in  the 
genus  Diapkanea.  The  thorax  is  shorter  and  has  the  hind  angles 
less  produced  than  is  usual  in  this  genus ;  the  apical  ventral  plate 
and  the  pygidium  are  yellow ;  the  head,  breast,  and  the  extreme 
base  of  the  legs  are  yellow,  but  clouded  in  parts  with  fuscous. 
One  specimen. 

EXPLANATION  OF  PLATE  IV. 

Fig.  1.  Ewmorphus  lucidus,  $,  p.  87. 

2.  Pnonispa  pulchella,  p.  o4. 

3.  Amphistefiius  armatns,  p.  86. 

4.  Eumorphus  tumescens,  c^ ,  p.  86. 
6.  Asmonaa  Vfktieheadi^  p.  85. 

6.  Xyloh<mu8  rfticulcUuSf  p.  88. 

7.  PyroccBlia  coUaris,  p.  89. 

8.  Viaphanes  apicaliSf  p.  89. 

9.  Vesta  aurantiaca,  p.  89: 


3.  On  the  Coleoptera  collected  by  Mr.  W.  Bonny  in  the 
Aruwimi  Valley,  Central  Africa.  By  the  Rev.  H.  S. 
GoRHAM,  F.Z.S.,  and  C.  T.  Gahan,  M.A- 

[Beceiyed  December  23, 1891.] 

In  the  following  paper  the  Coleoptera  of  the  families  CleridsB, 
Bostrychidse,  Chrysomelidae,  Gralerucidse,  Cassidaa,  Hispidse, 
ErotylidsB,  and  Coccinellidse  collected  by  Mr.  W.  Bonny  during  the 
Emin  Relief  Expedition  are  noticed  and  the  presumed  new  species  are 
described,  in  continuation  of  the  accounts  already  furnished  by 
Mr.  Bates  (P.  Z.  S-  1890,  pp.  479-492.  and  Mr.  Champion,  pp.  637- 
646).  The  species  of  which  examples  were  represented  were  not 
numerous,  but  the  same  remarkable  coincidence  specifically  with  the 
Coleoptera  of  the  West  Coast,  especially  of  Old  Calabar,  will  be 
noticed. 

The  Phytophaga,  with  the  exception  of  the  Cassidse  and  Hispidee, 
have  been  kindly  worked  out  by  M  r.  Gahan  of  the  British  Museum. 

Family  CLERiDiE. 
1.  Cylidrus  fasciatxjs,  Laporte. 
Cylidrus/aseiatus,  Laporte,  Cast.  Silb.  Rev.  iv.  p.  35. 

Yar.  B.  spinola. 

While  the  type  of  this  species  is  from  Senegal,  the  var.  B  is 
recorded  from  Madagascar.     It  is  also  in  my  collection  from  Natal. 

Family  Bostrychidjc. 

2.    A  PATE  TEREBRANS,  PallaS. 

Jpate  terebans,  Pallas,  Spicil.  Zool.,  Ins.  p.  7. 

3.  Apate  sp.  inc. 

Probably  J.  produetut,  ImhofF. 
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Family  Chrybomslida.    (By  C.  J.  G-ahan,  M.A.) 

Megalopodinjb. 

4.  POECILOMORPHA  MURRAYI^  Baly. 

This  species  was  founded  upon  specimens  from  Old  Calabar. 

EUMOLPINJB. 

5.  CORYNODBS  BONNYI,  U.  Sp. 

C.  cyaneo  simillimuSy  sed  differt  elytris  crebre  punetatis  vis 
nitidU^  et  articulia  antennarum  quinque  ultimia  plua  dilatatU. 
Long,  10||  millim. 

Resembling  very  muck  in  colour  and  general  appearance  (7. 
evaneus,  Fabr.  The  last  fi?e  joints  of  the  antennae  are  strongly  dilated, 
the  scTcnth  joint  trianeular,  the  eighth  to  eleven tli  subquadrate, 
transverse,  the  ninth  and  tenth  each  almost  as  broad  as  long.  Pro- 
thorax  shining,  sparingly  and  not  very  distinctly  punctured.  Elytra 
rather  dull,  thickly  punctured.  Claws  of  tarsi  clefl,  with  the  inner 
division  acute,  shorter  than  the  outer. 

The  species  may  be  distinguished  from  C,  compressicomia  (which 
it  resembles  in  the  punctuation  of  the  elytra)  by  the  greater  dilatation 
of  the  apical  joints  of  its  antennae  and  by  the  sparser  punctuation  of 
its  pronotum. 

6.  COLASPOSOlfA  ARUWm IBNSE,  U.  Sp. 

Cyaneum,  mtidum;  pedibus  viridescentibus;  prothorace  quam  latior 
vix  duplo  lonffiore,  dense  puncttdato  ;  elytris  crebre  et  sat  for- 
titer  punetatis^  lateribus  utrisque  obtuse  vel  obsolete  tint- 
casta tis.    Long,  8-10  millim. 

Dark  blue,  vrith  the  legs  metallic  green ;  head,  prothorax,  and 
scatellum  varying  to  metallic  green.  Head  rather  thickly  and  not 
very  strongly  punctured.  Prothorax  with  its  median  length  rather 
more  than  half  the  width  measured  across  the  base  ;  thickly  and 
not  strongly  punctured  above ;  lateral  margins  rather  feebly  convex. 
Scntellum  sparsely  punctured.  Elytra  very  thickly  and  rather 
strongly  punctured,  with  the  punctures  running  together  to  form  a 
feeble  rugosity  on  the  sides  just  below  and  behind  the  shoulders. 
Beginning  a  little  behind  the  shoulder  there  is  a  single  obtuse  and 
slightly  elevated  costa,  along  the  side  of  each  elytron  ;  this  costa  is 
sometimes  obsolete.  The  shoulders  of  the  elytra  are  slightly 
prominent. 

The  present  species  may  perhaps  be  only  a  local  variety  of  a 
species  (O,  fairmaireif  Lerev.)  occurring  in  Old  Calabar.  The  latter 
has  the  prothorax  much  more  distinctly  punctured,  the  punctures 
being  larger  and  less  closely  placed  together.  The  colour  is  very 
variable---dark  blue»  metallic  green,  and  bronze-purple. 

7.  COLASPOSOMA,  sp. 

A  single  apedmen,  differing  from  the  preceding  in  its  colour — a 
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ng  a  alight  depresuon  on  the 
iw  the  base.  There  is  no  trace 
I.     PoBsibly  only  a  Tariety  of 


LI  NX. 

^he. 

f.  Galin.  Abysi.  p.  405,  t.  25. 


Bchr.  Ent.  xviii.  p.  21. 

Baly. 

«A,  Thorn  a.,  var. 
at  Old  Calabar,  the  abdonea 
tcta  it  agrees  with  the  typical 

d    in     Murray's    collection   as 

,  Thorns.,  var. 

inBTerse  yellowish  band,  which 
id  each  with  a  siiibII  testaceons 
riety  is  represented  by  a  single 
flaponigra,  Thoms.,  on  accouot 
last  abdominal  segments.  The 
ised  on  each  side  at  the  apex. 
Mrs  a  shorter  incision  or  notch 
Idle  line.     The  dorsal  segment 


ceous  patches — one  behind  the 
the  disk,  the  other  just  behind 
of  B.  Kirieomii  the  elytra' are 
le  apex  teataceous. 
}mit,  Thoms.  (OolJitca),  to  the 
lid  no  sufficient  diflerfnce  by 
Botusia,  Baly.  The  one  genua 
npon  a  female  specimen,  each 
le  anterior  cotyloid  cavitiea  are 
ind,  and  may  in  certain  cases 
')  be  completely  closed  in. 
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14.  Pacbttoma  0BSCURA9  n.  sp. 

Obicure  /errugtneo-iestacea ;  setUellOt  eorpore    subtus,  pedibus 

antennisque  (hit  btui  testaceis  exceptU)  nigrU ;  prothoracis 

latenbua  a  ban  usque  ad  tertiam  partem  anticam  diverpentibus, 

deinde  convergentibus  ;  elytris  crebre  punctulatis. 

Resembles  P,  gigantea,  Iliig.,  but  differs  from  this  and  the  other 

species  known  to  me  by  the  shape  of  the  pronotum,  which,  narrowest 

at  the  base,  gradually  widens  up  to  about  the  anterior  third  or  fourth, 

thence  narrowing  again  to  the  apex.     The  last  ventral  segment 

of  the  abdomen  in  the  female  has  a  rather  deep  longitudinal  pit  or 

grooTe  along  the  middle  of  the  apical  half  of  the  segment. 

15.  Ornithognathus  gbnbrosus,  Thoms. 


Family  Hispida.    (By  H.  S.  Gorham,  F.  Z.S.) 
16.  Crtftonychus  murrayi,  Baly. 

Cryptonyehus  murrayu  Baly,  Cat.  Hisp.  p.  7^i  t.  6.  f.  5. 

One  example  and  one  var. 

The  variety  has  the  thorax  narrower,  more  thickly  punctured  all 
orer  the  surface,  with  confluent  elongate  sculpture ;  the  elytra  have 
a  large  dorsal  black  patch,  widest  in  the  middle  and  extending  to 
the  sides,  and  the  apex  more  narrowly  black  than  in  the  type  ;  and 
the  whole  upper  surface  is  more  opaque.  It  possibly  represents  a 
different  species. 

All  the  species  of  Oryptonyehtu  hitherto  described  have  been  from 
the  West  Coast  of  Africa ;  the  specimens  of  the  late  Mr.  Murray 
are  now  in  my  collection. 

Family  Cassida.    (By  H.  S.  Oorham,  F.Z.S.) 

17.  ASPIDOHORPHA  8PKCTABILI8,  Bohem. 

Atpidomorpha  $pectabUUf  Bohem.  Mon.  ii.  p.  245. 
A  angle  specimen. 

18.  ASPIDOMORPHA  TIGRINA,  OUv. 

Jtpidamorpha  tigrina^  Oliv.  Ent.  vi.  no.  97,  p.  957,  t.  5.  f.  8. 

19.  ASPIDOMORPBA  WBSTKRMANNI,    Bohcm. 

Jspidamorpha  wesiermarmi,  Bohem.  Mon.  U.  262. 

This  is  the  female  of  A.  quadrimaeulata^  Oliv.,  sec.  Gemm.  and 
Harold^  Cat. 
A  single  specimen. 

20.  ASPIDOMORPBA  STOLATA,  Bohcm. 

AMpidomorpha  stolata,  Bohem.  Mon#  iu  p.  274. 

Several  specimens  referable  to  this  or  a  closely  allied  species* 
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at.  u,  1858,  p.  227. 
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e  appearance  of  an  Atpido- 
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«ogr.  iii.  p.  S9. 
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od  this  together  with  the 
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t()^^y  other  of  its  near  alties.  The  prosternum  is  black  and  has 
f^xp^>cess  deeply  impressed  (as  in  the  allied  species) ;  the  meta- 
fifttkQu.^.  :-  black  and  sb'"'" —  — ^  '"^^  ^^^ — ''*"  ""  ^''-'''-  — •*'^  *^'' 

cal  segment 

yellow  spot 


.j'^^^m  is  black  and  shining ;  and  the  abdomen  is  black,  with  the 
HJA^^^d  apical  segments  rufous,  and  the  three  segments  preceding 

^  with  a  yellow  spot  at  the  side  of  each. 

^ne  specimen  obtained  by  Mr.  Bonny. 


27.  Cassida  STRI60SA,  u.  sp. 

ElUptico-avata,  nitida  ;  elytris  marginibua  suhexplanatia^  subviri' 
dibus,  irregulariter  punciatis,  disco  concinne  punetato-stricUis  ; 
eorpore  nigro ;  capiie^  antennis  (articulis  duobus  ultimiB  pra- 
termissis),  femorum   apicibvs,  tibiis,  tarsis,  margineque    Mo 
flavis,     Lang,  9,  lot.  7  millitn. 
Not  very  nearly  allied  to  any  species  known  to  me.    The  outline 
is  Tery  eyenly  elliptical,  with  the  whole  (both  thoracic  and  elytral) 
margin  rather  widely  but  evenly  flattened.     The  green  colour  has 
apparently  extended  over  the  whole  but  faded  to  brown ;  the  suture 
is  narrowly  reddish,  and  is  hardly  more  distinctly  marked  beneath 
than  above.      The   strise   are  rather  deep,   with   closely    packed 
punctures  and  convex  interstices  ;  a  row  of  larger  punctures  entirely 
surrounds  the  disk,  separating  it  from  the  expanded  margin. 
Two  examples. 

28.  Cassida  fuscopunctata,  n.  sp. 

Brtviter  ovata,  lutea,  nitida;  antennarum  articulo  ultimo  toto,  penul" 

timopartim  nigro  ;  elytris  nitidis,  disco  seriatim  fitsca-punctatis^ 

marginibussubreticulatis^prothoracis  angulis  extemis  rotundatis. 

Long.  6-7,  lat,  5-6  millim, 

Hab.  Aruwimi   valley  (Bonny),  W.  Africa  (eoU.  Grorham\  Old 

Calabar  (eolL  Murray). 

I  propose  this  name  for  a  very  plain-looking  Cassida,  which  I 
obtained  from  the  collection  of  the  late  Mr.  A.  Murray,  standing 
as  ''C7.  pallidula,  Bohem'.,"  but  the  species  so  named  by  that  author 
is  referred  to  Mexico.  The  same  insect  as  Murray's  is  in  my 
collection  from  other  sources  named  *'  O, pallidula**  It  therefore 
appears  that  Boheman  had  suggested  this  name  for  the  African 
insect  when  he  examined  Mr.  Murray's  collection,  but  that  he  sub- 
•eqoently  described  another  species  under  that  name. 

C.  Juscopunciata  is  very  shining  and  even,  nearly  as  broad  as 
long ;  in  Ufe  it  would  seem  to  be  greenish,  from  the  tint  on  the  disk 
and  on  the  thorax  in  the  fresher  examples.  The  reticulation  of 
the  thorax  and  of  the  sides  in  the  elytra  is  very  distinct,  and  there 
is  a  sabmarginal  row  of  larger  cell-like  punctures  at  the  edge  of  the 
disk.  The  disk  of  both  elytra  and  thorax  is  evenly  and  moderately 
convex;  the  underside  and  antennae  except  the  apex  are  wholly 
lateous. 

One  example  from  Central  Africa  (Bonny) ;  many  in  Murray's 
collection  from  Old  Calabar,  now  in  my  own  collection. 


rt   isiwjm'ntKk  ntoM  cektkai.  Africa.        [Feb.  S. 
?«BtIt'  Ebotvlida. 

..^      .V    .Mtt-Ins.  Mant.  p.  234  (1777). 
...    .   ..    .M.-itd.  Mod.  Erotyl.  p.  62. 

_    «  -  ,' >*.-('.  BcT.  Erotyl.  p.  406. 

,,...^ I  -Jam  species,  about  tnehe  id  Dumber,  from 

.  .  .?-«-u  a  ^ii:ht  difTerence  from  those  of  Old  Calabar 
,v  ..^iiiur  nt3cia  returns  towards  the  apex  along  the 
,  '  :;    <NiT.     It  IS  the  Bpecies  nhich  Mr.  ChampioD 

^    ..  JL^<lu$    or    mimicked  by  Taraaideg  pictu*.     The 
...   ■».  K  ■»<««■,  rather  general  than  very  close. 
1^,.    ,>-».■>«  rcRCATA,  Oorham. 
..v..   •tniwii.  Oorham,  Proc.  Zool.  Soc  1883,  p.  79. 
N.  (^\-  W-  Africa. 
.K  vit.t..kOBLiQUATA,  Lacord. 
...i..^  v.irjMjfat  Lacord.  Mod.  Eroty).  p.  60. 

. . .«   -s-iVlUX^US. 

.r,.  «.-<»  has  not  the  outer  denticulation  id  tbe  middle  so 
.,..>^«.  jor  is  it  obliquely  recurred  towards  the  suture  as 

....•^    >(iiN-imeDS,  and  two  of  the  specimens  (which  are 
..^    .iw  tftvtra  more  acuminate  than  is  the  case  in  aoy  of 

, .««  >^-iaieDS  I  have  seen. 

.iw.-vui.'i^  iNTERRUFTA,  Lacord. 

„.;twi  titlerrupta,  Lacord.  Mod.  Erotyl.  p.  57- 

,.  «kM>vka9  DORSAU8,  Gorhnm. 

ijv«  <JwWw,  Oorham,  Notes  from  Leyd.  Mua.  x.  p.  144 

v4  icvJi  Liberia  and  Niam-Niam  . 

Family  Coccinbllida. 
iib.^'itiiNis  LUNATA,  Fabr. 

...>.v:UNA  RETICUI^TA,  MolS. 

j_   cficHiars,  MuIb.  Spec.  Trim.  p.  794. 

I..W.UNA  t4-SI6NATA,  Huls. 

,^    ^-siffmata,  Muls.  Spec.  Trim.  p.  741. 

.fV^ti-^A  HIRTA,  llianb. 

,n^   WM.  Thuub.  Not.  Ini.  Spec.  L  p.  23 ;  Mob.  Spee. 


.wuibulml  "  over  the  whole  of  Afiioa  "  (Crotch). 
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4.  On  a  small  Collection  of  Mammals  brought  by  Mr.  A. 
Sharpe  from  Nyassaland.  By  Philip  Lutley  Sclatek^ 
M.A.^  Ph.D.,  F.R.S.,  Secretary  to  the  Society. 

[Beoeived  January  13,  1892.] 

Mr.  Alfred  Sharpe,  H.B.M.  Vice-Congul  for  Nyassaland,  has 
kindly  shown  to  me  a  collection  of  hunters'  skins  and  horns  of 
Mammals  formed  during  his  recent  stay  in  the  Shir^  Highlands  and 
in  other  parts  of  that  territory. 

A  selection  of  these  I  have  the  pleasure  of  exhibiting  this  evening, 
and  I  have  written  a  few  notes  upon  them. 

.      1.  COLOBUS  angolensis,  Scl. 

Colobut  angolenM,  Scl.  P.  Z.  S.  I860,  p.  246,  1880,  p.  68; 
Borage,  Jorn.  Lisb.  ser.  2,  i.  p.  9. 

Coiobus  palliatus,  Peters,  MonaUb.  Berl.  Ak.  1868,  p.  637,  1879, 
p.  a30,  t.  iv.  a. 

A  flat  skin  of  a  fine  adult  example  of  this  species  with  the  elon- 
gated white  hairs  on  tlie  shoulders  well  developed,  as  shown  in 
Peters's  excellent  figure  of  thb  well-marked  species  (pp.  cU.  18/9, 
pi.  iv.  a), 

Mr.  Sharpe  informs  me  that  this  skin  was  obtained  at  the  north 
end  of  Nyassa  in  the  Kond^  country. 

2.  Cercopithecus  pluto.  Gray,  P.  Z.  S.  1848,  p.  56,  Mamm. 
pi.  3. 

A  flat  skin  of  this  species,  which,  like  Colobus  angolensis^  was 
originally  described  from  Angola.  It  is  from  the  interior,  on  the 
west  side  of  Lake  Njassa. 

3.  ViVERRA  civETTA,  Schrcb. 

4.  Genetta  tigrina  (Schreb.)  ;  Bocage,  op,  cit.  p.  177. 

Flat  skins  of  both  these  species,  which  appear  to  be  abundant  in 
the  Shir^  Highlands  and  all  along  the  coast  of  Nyassa. 

5.  Herpestes  albicauda,  G.  Cuv.;  Thomas,  P.  Z.  S.  1882, 
p.  75 ;  Bocage,  op,  cit.  p.  1 80. 

Mr.  O.  Thomas  has  kindly  named  this  skin  for  me.  This  ffer- 
pesies  is  a  wide-ranging  species  in  Eastern  Africa,  extending  from 
Upper  Nubia  to  Natal.  The  present  specimen  was  obtained  on  the 
route  between  Lake  Tanganyika  and  Lake  Mocro. 

6.  SciURUS  MUTABiLis,  Pctcrs,  Rcise  n.  Mossamb.,  Zool.  i. 
p.  131. 

The  single  flat  skin  of  this  Squirrel  has  likewise  passed  under 
Mr.  Thomas's  supervision. 

Proc.  Zool.  Soc.— 1892,  No.  VIL  7 
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.,  Linnpstw*.  Miss.  Trav.  p.  256  (Barotsi  Valley), 

,  ^.^^^•.  \i-i>  P.Z-S.  1864,  p.  657  (Zambesia). 
*.  -  ,...  r^tx,  C4t.  Rum.  (1872),  p.  17. 
■     ^  <,.^i^i:LS.lSSl,p.759;  id.  Waud.  pp.  HI, 

^  «c^  \.Ni:id  occasionally  by  Mr.  Sharpe  about 
V    **  uf;^*Mvika,  and  in  vast  numbers  on  the  route 
^ ,  ^-u  Lii^^  Mocro.     It  goes  in  large  herds  \ 
,  V    ***r  *rf  horns   of  this  species   procured  by 


i  -  " 


^  ^xti.vji.  Gray. 

.^  ^>^.  X-voke,  P.  Z.  S.  187 1,  p.  487. 
.  „  ^  *  ittC  skin  of  what  is  apparently  a  male  of  this 
.^^v..  -vuown  to  occur  so  far  north.     He  gives  me 

**    "  \    >  tounj  in  a  piece  of  thick  scrubby  country 

*   *x,it»^  >* '*i<^^  enters  the  Shird  on  the  right  bank 

^^   H.ardcts.     I  have  never  seen  it  alive  myself, 

.    t  trii(uenlly  from  the  natives,  by  whom  it  is 

*  'v  -    '^i^'^  pronounced  very  long. 

.».    uick  scrub,  and  only  occasionally  comes  out  to 


■« 


.ws> 


-Juts. 


vAA  J  of  it  in  any  other  part  of  Nyassaland." 


\ 

\ 

V,n/  * 

1* 

^> 

IV  o»': 

»» 

N^'"' 

> 

1-  • 

v.* 

.va>pe  from  Somaliland^  and  on  some  other 
^   ^    Vutolopes  from  the  same  Country.     By 
..a,  M.A.,  Ph.D.,  F.R.S.,  Secretary  to  the 

■    '^  Kvceived  January  28, 1892.] 

(Plate  V.) 

^    .  .oure  of  exhibiting  the  skull  and  scalp  of  an 

'^  .    VI  v.ope  of  the  genus  Bubalis,  which  I  propose  to 

■     _  .  tcr  Capt.   II.  G.  C.  Swayne.  R.E.,  who  has 

,  Nv.ih  the  specimen. 

.a  Autelope  of  this  form  in  Northern  Somali- 

\uomx  to  me  (ef.  P.  Z.  S.  1885,  p  932),  but  it 

w>;  r«w  days  that  I  have  succeeded  in  obtaining 

M-uiuala  from  Somaliland  lately  received  from 
^  .  d  udult  skull  and  head-skin  of  what  he  terms 
.  -  Sig     of  the  Somalis.     One  glance  at  this 
^^  .^,  I'r.  K.  Geogr.  Soc.  1892,  p.  39. 
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hemd  is  flofficient  to  show  thnt  the  "  Sig  "  is  not  the  same  as  the 
Hutebeest  of  the  Cape  (£.  eaama).  but  more  Dearly  allied  to  the 
Ton  (it.  tora)  of  Upper  Nubia  and  to  Coke's  HRrtebeest  (B.  eoicii) 
of  Britiah  and  German  Bast-Africa,  being  in  some  respects  inter- 
mediate between  these  two  species. 

Fig.  1. 


Skull  of  BubaiU  gwta/nei. 

The  horns  of  Bubaiii  twaynei  expand  widely,  afler  rising  from 
the  base,  nearly  in  the  plane  of  the  forphend.  Tliey  then  turn 
opwardi  and  slightly  inwards.  The  whole  horns  nre  strongly  ringed 
ftnteriorly,  as  in  the  allied  species. 

In  B.  coin  the  horns  are  shorter  and  not  so  widely  expanded. 

In  B,  tora  the  horns  are  quite  as  long  as  in  B.  ncaynei,  but  rise 
much  more  rapidly  from  the  basal  portion,  then  come  further  forward 
and  project  mnch  further  backwards. 

The  lace-skin  of  B.  swagnei  is  of  a  dark  chestnut,  mnch  darker 
between  the  eyea,  and  with  a  large  black  patch  on  the  nose.  The 
ears  are  brown  exteriorly  and  light  rufous  interiorly. 


9S  UR.  I 

7.   COBUS  VARDONI. 

Antilope  vardoni,  Livingstone,  Miss.  Trav.  ji 

and  |>l.  p.  71. 

lltleolragui  vardoni.  Kirk,  P.  Z.  S.  ISC-l,  i 
Onotragut  vardonii.  Gray,  Cat.  Rum.  (IST 
Cobutvaidoni,  Selous,  P.Z.S.  1881,  p.  76' 

\A7,  219, 1.I.  T. 
VarHon's  Antelope  was  found  oct;asionally 

the  south  end  of  Lake  Tauf^auyika,  and  in  yn 

between  Tanganyika  and  Lake  Mocro.     It 
1  exhibit   a   fine   pair  of  hunia   of  tb 

Mr.  Sbarpe. 

ti.  Tragelai-hus  ANGA6I,  Gray. 

Troffetaphut  angati,  Brooke,  F.  Z>  S>  18 

Mr.  Sharjie  brings  b  flat  skin  of  wbnt  iii 
Antelope,  hitherto  not  known  to  occur  sa 
the  following  notes  on  it : — ■  t^m 

"This  Aiit«lope  is  found  in  a  piece      ^ 
bordering  the  Moanza,  which  enters  tb< 
near  the  Uurchiaon  cataracts.     I  have  i 
but  have  heard  of  it  frcquenily  from 
called  '  £6' — the  o  being  pronounced  vi 

"  It  frequents  the  thick  scrub,  aud  oi 
the  edges  of  the  grass-flats. 

"  I  have  never  heard  of  it  in  any  nth 


6.  On  a  New  Antelope  from  Soni. 
Specimens  of  Antelopes  froi 
P.  L.  ScLATEn,  M.A.,  Ph.D 
Society. 

[Received  Januar 

(Plate  1 

I  have  DOW  the  pleasure  of  cxhib 
npparently  new  Antelope  of  the  g» 
name  B.  twaynei,  afler  Capt.  H. 
kindly  furnished  me  with  the  specii 

The  existence  of  an  Antelope  of 
Innd  has  long  been  known  to  me 
is  only  within  the  last  few  days  tl 
specimens  of  it. 

In  a  series  of  Kfnmmels  from 

Capt.  Swayne  are  a  good  adult  sk 

the  "Hartebeest"  or"Sig"  ol 

'   Cf.  Shari«,  Pr.  B.  ' 


p.  207. 
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this  method  of  inTestigation  is  not  merely  a  good  one,  but  perhaps 
the  best  opeo  to  us. 

The  reasoD,  then,  is  this.  We  assume  that  the  transition  from 
one  form  to  another  takes  place  bj  Variation.  If,  therefore,  we 
can  see  the  yariations,  we  shall  see  the  precise  mode  by  which 
Descent  is  effected.  Now  the  problem  of  Descent  includes  the 
problem  of  Homology,  and,  therefore,  in  any  case  of  supposed 
Ilomology  between  organs  the  ideally  best  proof  or  disproof  of  snch 
a  supposition  is  to  be  had  by  appeal  to  the  facts  of  Variation.  For 
the  statement  that  an  organ  of  one  form  is  homologous  with  the 
organ  of  another  form  means  that  there  is  between  the  two  some 
conneiioQ  of  Descent,  and  that  the  one  organ  has  been  formed  by 
mo-iification  of  the  other  or  both  by  modification  of  a  third.  The 
precise  way  in  which  this  connexion  exists  is  not  defined,  and, 
indeed,  has  scarcely  e?er  been  considered,  and  though  such  a  con- 
sideration must  be  hereafter  attempted,  the  matter  cannot  be 
discussed  here.  We  must  be  content  for  the  present  with  the 
belief  that  in  some  undefined  way  there  is  a  relationship  between 
homologous  parts,  and  that  this  is  what  we  mean  when  we  affirm 
that  they  are  homologous.  In  the  case  of  the  homologies  of  Teeth, 
we  are  concerned  with  the  application  of  this  belief  or  principle  to 
the  case,  not  of  a  single  organ,  but  to  Multiple  Parts  arranged  in 
Series,  if,  then,  the  whole  series  of  teeth  in  one  form  is  homolog- 
ous with  the  whole  series  in  another,  we  have  now  to  consider  how 
far  we  can  extend  the  principle  to  the  case  of  individual  members  of 
the  two  series.  This  is  the  question  which  is  again  and  again 
arising  with  regard  to  Multiple  Parts,  but  there  are  still  no  general 
principles  by  which  it  may  be  decided. 

But  though  no  one  has  told  us  the  steps  by  which  the  Numerical 
Variation  of  teeth  proceeds,  there  is  nevertheless  a  received  view  by 
which  it  is  sought  to  interpret  the  phenomena,  and  though  there 
are  several  schemes  upon  which  the  homologies  of  teeth  are  defined, 
all  are  alike  based  upon  one  principle,  which  may  be  stated  as 
follows. 

It  is  believed  that  in  the  case  of  mammals,  perhaps  excluding 
the  Cetacea,  the  series  of  teeth  consisted  originally  of  some  maxi- 
mum number  from  which  the  formulse  now  characteristic  of  the 
several  forms  have  been  derived  by  successive  diminution.  On  this 
view  the  series  is  believed  to  be  always  composed  of  definite  and 
uuHvidual  members^  which  in  any  given  form  are  either  present  or 
absent ;  and  the  business  of  the  homologist  is  then  to  determine 
which  in  each  case  is  present  and  which  absent.  This  hypothesis, 
of  course,  involves  a  definite  conception  of  the  mode  in  which 
Variation  works,  and  it  is  most  important  to  realize  this  clearly. 
For  if  it  is  true  that  each  member  of  the  Series  of  Teeth  has  in  every 
form  an  individual  aud  proper  history,  it  follows  that  if  we  had 
before  us  the  whole  series  of  ancestors  from  which  the  form  has 
sprung,  we  should  then  be  able  to  see  the  history  of  each  tooth 
distinctly  and  severally  in  the  jaws  of  each  of  these  progenitors.  In 
such  a  series  the  rise  of  one  individual  tooth  and  the  decline  of 
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ptnsee,  and  Gorilla — 141  normal  skulls  were  seen,  and  1 1  cases 
of  supernumerary  teeth,  or  nearly  8  per  cent,  (in  addition 
to  7  recorded  cases  known  to  me).  On  the  other  hand,  no 
case  was  seen  in  51  skulls  of  Hylohates^  which  were  all  normal. 
And  of  Old  World  Monkeys  other  than  these,  I  found  only 
two  cases  in  423  skulls,  or  less  than  *5  per  cent. 

In  the  spe-cies  of  Cebidse  and  in  Ateles  supernumerary 
teeth  are  common,  five  cases  being  found  in  131  skulls,  or 
nearly  4  per  cent,  (in  addition  to  4  recorded  cases) ;  while  in 
92  skulls  of  other  New  World  Monkeys  there  was  not  one  case. 

Phocidje. — 139  normals,  11  cases  of  supernumerary  teeth,  or 
7*5  per  cent. 

OrARiiDiB. — 121  normals,  5  cases  of  supernumerary  teeth,  or 
4  per  cent. 

CANiDiB. — Of  wild  Canidse,  289  normals  were  seen,  and  9  cases  of 
supernumerary  teeth,  or  3  per  cent,  (in  addition  to  numerous 
recorded  cases). 

Of  Domestic  Dogs,  including  Pariahs,  &c.,  200  skulls  were 
normal  and  16  had  supernumerary  teeth,  or  8  per  cent, 
(besides  many  recorded  cases). 

FcLiDJt. — Of  wild  FelidsB,  278  normals  and  6  cases  of  super- 
numerary teeth,  or  more  than  2  per  cent. 

Of  Domestic  Cats,  35  normal  and  3  cases  of  supernu- 
merary teeth,  or  9  per  cent. 

VrvERRiDiK. — 94  normals  (not  regarding  Tariations  affecting  the 
first  premolar  only)  and  4  cases  of  supernumerary  teeth. 

Owing  to  the  great  variability  of  the  dentition  of  some  groups  of 
Mtrsupials  and  the  difficulty  of  deciding  on  the  normal  formula,  it 
would  not  be  profitable  to  give  summary  statistics  which  should  be 
Sitislactory. 

It  will  be  seen  that,  so  far  as  the  statistics  go,  supernumerary 
tfeth  were  more  common  in  domestic  Dogs  than  in  wild  Canidse, 
ftod  though  the  number  of  Cuts  seen  was  small,  the  same  is  true  in 
their  case  also  as  compared  with  wild  Felidee.  But  though  it  is 
leceiTed  by  many  almost  as  an  axiom  that  domestic  animals  are,  as 
iQch,  more  variable  than  wild  ones,  and  though  the  figures  some- 
what support  this  view,  it  is  necessary  to  point  out  that  such  a 
deduction  should  be  made  with  great  caution.  For  while  it  is  true 
that  the  domestic  Dog  is  more  variable  in  its  dentition  than  wild 
Dogs,  it  is  not  true  that  it  is  much  more  variable  than  many  other 
wild  animals,  as,  for  example,  the  Anthropoid  Apes,  some  of  the 
Phocidse,  several  genera  of  Marsupials,  and  others.  The  doctrine 
that  domestication  induces  or  causes  Variation  is  one  which  will  not, 
I  think,  be  maintained  in  the  light  of  fuller  evidence  as  to  the 
Variation  of  wild  animals.  It  has  been  suggested  by  the  circumstance 
that  so  many  of  our  domesticated  animals  are  variable  forms,  and  that 
80  little  heed  has  been  paid  to  the  variation  of  wild  forms.  To  obtain 
soy  just  view  of  the  matter,  the  case  of  variable  domestic  species 
should  be  compared  with  a  species  which  is  variable  though  wild. 


lOfi  UR.  W.  BATESON  ON  [Feb.  2, 

The  esse  of  the  ^reat  variability  of  the  teeth  of  the  large  An- 
thropoids, which  ia  shown  not  merely  in  numerical  cbangea, 
but  in  frequent  abnormalities  of  poaitiou  nud  arrangement,  ia  most 
striking,  both  when  it  is  compared  with  the  great  rarity  of  variatiuos 
in  the  teelh  of  the  Old  World  Mookeys  and  the  comparative 
rarity  of  great  variations  even  in  Man.  If  the  Seals  or  the 
Anthropoids  had  happened  to  be  domesticated  animals,  I  do 
not  doubt  that  many  persons  would  have  seen  in  this  vBriability 
a  consequence  of  domestical  ion.  When  the  whole  evidence  is 
examined,  it  will  be  found  that  we  can  make  no  general izations  of 
Ibis  kind,  and  that  the  variability  of  a  form  is,  so  far  as  can  be  seen, 
as  much  a  part  of  its  specific  characters  as  any  other  feature  of  its 
oritnniEBtion.  A  few  curious  cases  may  be  given  in  illustratioo. 
Of  Cant's  eancrivoru*,  a  S.  American  Fox,  I  know  the  following 
specimens  only  (in  the  British  Museum) — normals  (numerically) : 
one  whole  skull  with  lower  jaw,  one  skull  without  lower  jaw,  and 
one  lower  jaw  without  a  skull,  and  in  one  of  these  right  m*  is  much 
larger  than  the  corresponding  left  tooth ;  abnormals :  two  skuUa 
have  in*  on  both  aides,  and  a  third  has  a  large  "  odontome"  formed 
as  4  small  molars  growing  from  right  m'.  Of  Felii  fontataeri,  an 
aberrant  Leopard,  two  skulls  only  are  known  (British  Museum),  and 
both  of  these  show  dental  abnormalities,  one  having  supernumerary 
left  m'l  and  the  other  having  an  additional  talon  to  right  p,  making 
it  almost  a  "  bigeminous  "  tooth.  In  the  Seals  only  three  casea  of 
reduplication  of  the  first  premolar  were  seen,  and  two  of  these  were 
in  Vifttopkora  cristata  (Leyden  and  Cambridge).  Evidence  of  this 
kind  mi^ht  be  multiplied  indefinitely. 

The  following  cases  are  chosen  as  representative  eiamplea  or 
"Prerogative  Instances"  of  different  classes  of  phenomena  which 
occur  ia  cannexion  with  increase  in  namber  of  teeth.  It  will  be 
understood  that  the  cases  are  selected  as  illustrations,  and  that  in 
order  to  have  a  full  appredation  of  their  significance,  the  whole 
body  of  evidence  must  be  taken  together,  for  scarcely  any  two  eases 
are  exactly  alike. 

Dinaiam  o/auiividaal  TeetA. 
OmmmtopAocm  roanV. — Of  this  form  two  skulls  only  are  known, 
namely,  those  in  the  British  Museum.  One  of  them  has  the 
arrangement  usually  found  in  Phoddte,  vis.,  five  teelh  behind  the 
canines,  giving  the  formula ! — i.  J^  e.  |5-[,  p-  +  m.  ^,  By  tbe 
analogy  of  other  Seals,  these  five  teeth  are  p.  ^  m.  |.  The  othn 
apecioten  ia  exceedingly  remarkable  <Gg.  1).  In  it  the  incisors 
and  the  canines  are  the  same  as  in  the  first  specimen,  but  tbe  first 
tooth  behind  the  canine  on  both  sides  in  the  lower  jaw  and  on  tbe 
right  tide  in  (he  upper  jaw  has  a  very  peculiar  form,  havitig  a  deep 
groove  passing  over  the  whole  length  of  tbe  tottfa  on  both  its  onler 
and  inner  si<te«.  These  grtiOTca  extend  (nm  the  tip  of  the  rrwt 
along  both  aides  of  the  cnwti.  and  thus  inpHfrctlv  divide  each 
tooth  into  an  aBteitur  and  a  posterior  half.     The  «^'of  each  tooth 
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is  also  dirided  by  the  grooves  so  as  to  form  two  small  cusps.  Each 
of  these  teeth  is  therefore  an  imperfectly  double  structure,  and  may 
be  described  as  being  just  halfway  between  a  single  tooth  and  two 
teeth. 

On  the  left  side  in  the  upper  series,  ns  the  vis-d-via  to  one  of 
these  double  teeth,  there  are   two  complete  teeth,  standing   near 


Fig.  1. 


Ommatophoca  rossii^  h&Yine  the  first  upper  premolar  on  the  right  side  bigemi- 

*  e  &r     * " 


nous,  and  on  the  left  side  represented  by  two  complete  and  similar 
teeth.     In  the  lower  series  the  first  premolar  w      '^         *  '    '  *^ 

■ides.     From  a  specimen  in  the  British  Museum. 


ti^ther,  but  having  separate  sockets  divided  from  each  other  by  a 
bridge  of  bone.    The  dental  formula  for  this  skull  taken  as  it  stands 


1—1 


6-« 


is  : — i.  ^:zr  c*  i^i»  P*  +  ™«  s^*  ^^^  ™^  *^®  bigeminous  teeth  are 
not  completely  divided  into  two,  they  must  be  reckoned  as  single 
teeth, 

Pkoca  grctnlandica, — A  specimen  is  preserved  in  the  Ley  den  Mu- 
seum having  the  arrangement  shown  in  the  figure  (fig.  2\  p.  lOiS). 
The  dentition  of  the  lower  jaw  is  the  same  on  both  sides.  In  the 
upper  jaw  there  are  on  the  left  side  Hx  teeth  behind  the  canine, 
while  on  the  right  side  there  are  five^  the  normal  number.  But 
upon  examiuation,  one  of  these  teeth,  namely  p^  of  the  usual  nomen- 
clatarey  is  an  abnormally  large  tooth,  being  especially  thick  in  a 
transverse  direction,  and  has   besides  a  deep  cleft  in  the  crown, 

^  This  figuro  was  kindly  drawn  for  me  by  Mr.  J.  J.  Lister. 
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to  two.  Upon  compariug  tbia  with 
ears  that  two  of  the  sis  teeth  stand 
,  and  boih  bite  between  p'  and  m' 

is  no  crowding  in  the  jaw  owing 
between  the  Dormal  teeth  of  this 

doubt  that  the  fourth  premolar  is 
id  hj  two  distinct  teeth,  each  of 


■pecimen  in  the  Leyden  Miueum. 

lile  OD  the  light  side  the  process  of 

)  there  is  a  specimen  of  P.  green- 
:r  right  premolar  is  represented  bj 
roots  ;  but  these  two  teeth  stand 
ne  beiag  external  and  the  other 
ond  upper  premolar  is  incompletely 
diTidcd  by  an  oblique  constriction 
ion  and  a  larger  pMterior  and  ex- 
root  and  the  latter  has  two. 
»  of  teeth  may  occur  in  auch  a 
illy  single  may  be  represented  by 
thus  formed  may  dthcr  ( I )  both 
or  ('i)  may  stand  estemally  and 

le,  both  being  in  series,  was  seen 
•m  fTxndmm^Ma  (^'),  Otmrim  tirtina 
\,  JPlMlntgtr  tnaUiiit  (j^),  ditto 
titto  t?^.     ProhaUT  aho  eaaea  nf 
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clut,  though  the  niBteriah  which  support  this  viev  cannot  eaulybe 
giren  in  brier. 

Partial  or  complete  reduplication  of  trath  occurring  in  the  Kcond 
*»j  wai  leen  in  P.  greenlandica  (p^),  Otaria  einerea  ("5^)1  Cani»  me- 
mme/at(p^),FisoiiAortfiel<iii(p^),Herpeslerorienlelu{p'),3erpetlea 
jra«a»(^),  Feiii  domtatiea  (£*),  ditto (p),  Phalanger  orientalit  (i'), 
kt. 

The  power  of*  iingle  organ  to  reproduce  itnelf  is  of  course  not 
confiDed  to  teeth,  but  will  be  shown  to  be  preKnC  in  many  difTerent 
kinds  of  organs,  and  especiallj  in  those  which  are  arranged  a  a 
Series  of  Multiple  Parts. 

VariatUm  m  Terminal  Teeth  token  a  new  member  U  added  to  the 

This  it  a  phenomenon  which  is  most  inatructive  as  a  guide  to  the 

Fig.  3. 


QauM  azara,  from  epeoimeiu  in  Uie  Lejden  Miu«uid. 
L  Sight  upper  moUrs  of  a  speoimeD  having  b  tupemutaenvj  third  znolar 
tacQ  aide.    11.  The  right  lower  jaw  of 


C.  Tfae  camamal  tooth. 


inuT  toiT 

1.    III.  and  IV.  The 

kther  larger  abeulute 

tbe  abnormal  ■pecimen. 


ntture  of  the  process  by  which  Multiple  Parts  are  formed.     It  may 
be  lUted  generally  that  if  tbe  tooth  which  is  the  last  of  a  normnl 
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than  the  other,  which  Mr.  Thomas  tells  me  is  abnormally  small  for 
the  species.  In  the  upper  jaw  of  a  normal  skull  there  are  two  small 
preoioUrs  (p*  and  p*  of  Thomas)  •  and  behind  these  four  molars. 
The  molars  increase  in  size  from  the  first  to  the  third,  which  is  by 
far  the  largest.  Behind  the  third  is  the  fourth  molar,  which  is 
much  thinner  than  the  others.  On  comparing  the  abnormal  skull 
with  the  normal  one  it  is  seen,  firstly,  that  on  the  left  side  there  are 
sereD  teeth  behind  the  canine,  while  on  the  right  side  there  are 
only  six  such  teeth,  as  usual.  On  the  right  side,  however,  the  last 
molar  has  not  the  thin  flattened  form  of  the  last  molar  of  a  normal 
skoll,  but  ia  a  fair-sized  thick  tooth.  In  each  lower  jaw  there  are 
seTen  back-teeth  instead  of  six.  In  making  a  more  detailed  com- 
parison, the  first  five  teeth  on  each  side  are  clearly  alike,  while  from 
its  form  the  seventh  on  the  left  side  might  be  thought  to  represent 
the  normal  sixth,  and  this  is  the  view  originally  proposed  by  Mr. 
Thomas  in  his  '  Catalogue  of  Marsupialia,'  p.  265,  note.  The 
difficulty  in  this  view  is  that  it  offers  no  suggestion  as  to  the  nature 
of  the  sixth  tooth  on  the  right  side.  In  the  light,  however,  of  what 
has  been  observed  in  other  cases  of  extra  molars,  it  seems  likely  that 
on  the  right  side  m^  has  been  raised  from  a  small  tooth  to  one  of 
fair  size,  while  on  the  led  side  the  process  has  gone  further,  m^ 
being  still  larger  and  another  tooth  having  been  formed  behind  it. 
Mr.  Thomas,  to  whom  I  am  greatly  indebted  for  having  first  shown 
me  this  specimen,  allows  me  to  say  that  he  is  prepared  to  accept  the 
view  here  suggested. 

This  phenomenon,  of  the  enlargement  of  the  terminal  member  of 
a  series  when  it  becomes  the  penultimate,  is  not  by  any  means  con- 
fined to  teeth,  for  the  same  is  true  in  the  case  of  ribs,  digits,  &c., 
and  it  is  possibly  a  regular  property  of  the  Variation  of  Series  of 
Multiple  Parts  which  are  so  graduated  that  the  terminal  member  is 
the  smallest.  This  fact  will  be  found  of  great  importance  in  any 
attempt  to  conceive  the  physical  process  of  the  formation  of  Mul- 
tiple Parts,  and,  pending  a  full  discussion  of  this  and  kindred  pro- 
cesses, it  may  be  remarked  that  such  a  fact  strikingly  brings  out  the 
truth  that  the  whole  Series  of  Multiple  Parts  is  bound  together  into 
one  common  whole,  and  that  the  addition  of  a  member  to  the  series 
may  be  correlated  with  a  change  in  the  series  itself,  and  may  occur 
in  such  a  way  that  the  general  configuration  of  the  whole  series  is 
preserved.  In  this  case  the  new  member  of  the  series  seems,  as  it 
were,  to  have  been  reckoned  for  before  the  division  of  the  series  into 
parts.  This  is,  of  course,  only  one  way  in  which  numerical  Variation 
may  take  place  ;  for,  as  was  described  in  the  previous  section,  ad- 
ditions to  the  series  may  be  formed  by  the  division  of  single  members 
of  the  series,  and  in  this  case  the  configuration  and  proportions  of 
the  rest  of  the  series  remain  normal.  Examples  of  these  two  distinct 
methods  of  numerical  Variation  occur  among  Series  of  Multiple 
Parts  of  many  kinds  (digits,  vertebrae,  &c.). 

Re-constitution  of  Parts  of  the  Series. 
Some  carious  instances  of  what  is  almost  a  remodelling  of  parts 
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Upper  Diagram. 
,  ipecinien  bsTing  mtiii metrical  dentition  (after 
%e  arraneement  on  the  right  nde  of  the  Seure  u 
:  ibowB  Mr.  Woodward's  auggeation  as  tot£ecor- 

Middlt  Diagnan. 
lunleriaD  apeciineii  in  tbo  Museum  of  the  Collwe 
ell  side  there  are  tliree  row«  of  amall  lateral  taeui, 
le  two  of  thne  rows  are  represented  by  one  row, 
n  indication  of  ditUion. 

Lainer  Diagram. 

the  row  of  teelli  marked  I.  ii  on  the  other  nde 
F».  (All*r  Owmi,  ■  Odontography,'  pi.  iir,  fla  2 
>U.  Suf^,  Mua.)  "* 

M,  though  the  general  proportions  are  maintained, 
tween  the  lateral  plates  on  the  abnormal  side  are 
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of  the  series  have  been  met  with.  Oases  of  this  kind  are  known  in  the 
tessellated  teeth  of  Rhinoptera  (an  £agle-Ray),  the  most  remarkable 
being  that  described  and  figured  in  R.jussieui  by  Smith  Woodward 
u  Ajqd.  &  Mag.  N.  H.  ser.  6,  vol.  i.  1888,  p.  281.  In  this  specimen 
(fig.  5,  upper  diagram)  the  number  and  arrangement  of  the  teeth  were 
quite  different  on  the  two  sides,  those  on  the  one  side  being  normal, 
while  those  on  the  other  were  unlike  any  known  form.  This  new  kind 
of  tessellation  was,  ncTertheless,  so  regular  and  definite  that  had  it 
been  existing  on  both  sides  the  specimen  would  undoubtedly  have 


Fig.  6. 


^iiiei  maramatMS,  hariDg  four  premolars  on  each  side  in  the  upper  jaw  instead 
of  mree.  The  lower  jaw  is  normal,  and  the  lower  canine  consequently 
bites  behind  the  upper.    (Brit.  Mus.  1214  6.) 

been  made  the  type  of  a  new  species.  There  is,  indeed,  in  the  British 
Mnseiun  a  unique  pair  of  jaws  in  both  of  which  a  yery  similar  tea- 
leOttion  occurs  in  a  nearly  symmetrical  manner,  and  though  this 
^edmen  has  been  described  as  R.polyodon,  it  is  by  no  means  unlikely 
that  it  is  actually  a  ''  sport "  of  this  kind  deriyed  from  the  usual 
^onnula  of  RMnoptera. 

One  case  in  Mammals  may  be  mentioned.  This  is  a  specimen 
of  AteleM  wutrginatus  (Brit.  Mus.  1214  b)  baring  four  premolars 
in  each  upper  jaw  instead  of  three  (fig.  6).  The  lower 
i«w  is  normal.      There  is  nothing  in  this  specimen  to  indicate 
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UMtt  ftMT  one  of  these  teeth  ahoiild  be  considered  gapernnmenty 
MtXV  ttuu)  uiT  other ;  and  in  the  absence  of  mch  evidence  it 
«i>uld>  M  I  think,  be  best  to  regard  the  four  premolars  in  this 
wwtHMO  M  coliectirelj  representing  the  three  premolars  of  the 
uurttMl.  For  just  as  a  sticL  mny  be  broken  into  three  pieces  or  into 
Iwur.  »  would  it  seem  to  be  with  Multiple  Parts.  The  epithelium 
whWti  ttormally  gives  off  three  enamel-germs  has  here  given  off  four 
atich  gtrms,  and  I  believe  that  it  is  as  impossible  to  nnuyze  the  four 
tv«th  and  apportion  them  out  among  the  three  teeth  as  it  would  be 
tu  boiiiolo^tue  the  sides  of  an  equilateral  triangle  with  the  sides  of  a 
M|U(ire  of  the  same  peripheral  measurement,  or  to  homologiEe  the  seg- 
MtrHta  of  a  4'rayed  Sarsia^  with  segments  of  its  6-rayed  "sport." 
Tu  make  such  an  attempt  would  be  to  disregard  the  plain  and  ob- 
vious indications  of  the  true  nature  of  the  phenomenon,  and  any 
theory  of  Homology  which  recognJEes  this  class  of  problem  as  profit- 
able or  legitimate  is,  I  believe,  founded  upon  a  wrong  conception 
of  the  physical  process  of  Diviuon. 

For,  ftfter  nil,  it  is  with  a  process  of  physiological  Division 
that  we  have  here  to  do,  and  the  Division  which  results  in  the 
formation  of  a  series  of  Multiple  Parts  is  probably  a  manifesta- 
tion of  the  same  physical  process  as  the  Division  of  a  cell  or  the 
segmentation  of  an  ovum.  Whoever  will  discover  by  what  physical 
process  an  ovum  segments  will  give  us  the  key  to  the  problem  of  the 
■egmentation  of  tissues  into  Series  of  Multiple  Farts;  and  though 
we  are  far  enough  from  having  any  such  knowledge,  we  should  nt 
least  recognize  that  this  is  the  problem  to  be  dealt  with,  and  any 
working  hypothesis  of  the  nature  of  Homology  should  be,  at 
all  events,  in  harmony  with  what  is  known  of  the  processes  of 
Division  and  should  be  founded  upon  them.  Now  the  ordinarv 
conception  of  the  relationship  of  Homology  as  defined  above,  though 
it  has  been  a  useful  iostrument  as  a  basis  of  nomenclature  and  ao 
forth,  is  nevertheless  inconsistent  with  the  facts  of  Division  and  is 
founded  on  asiiumptions  which  are  not  justified,  suggesting  a  view  of 
the  physics  of  Division  which  is  wrong. 

In  order  to  appreciate  this,  let  the  reader  consider,  for  example, 
the  case  of  OmmatopAora  rossii  given  above.  Judged  by  the  ordi- 
nary rules  of  mnrpfaalogical  criticism,  this  specimen  shows  one  or 
both  of  two  things  : — 

(1)  The  first  premolar  of  Ommnti^haca  May  in  itself  represent 
two  premolars  of  an  ancestor. 

Or  (2)  In  the  descendants  of  OMna/o|>&oea  the  smgle  first  pre- 
molar moj/  be  represented  by  two  distinct  and  several  pre- 
molars. 

'  Sariia  is  the  Hedusa  of  a  avnmoUutio  Hjdroid  i^ncoryne).  Tlie 
normal  form  hu  4  radial  oanalB,  4  ocelli,  and  4  tentaolai.  Three  apecimen* 
hating  ni  of  meh  of  ihese  parts  are  reconlpd,  two  (Aioerioan)  bj  L.  AguaJE, 
Mem.  Amer,  A™d.  Si'i.  it.  -US.  nl.  v.  fig.  5,  and  one  (Briliah)  by  Bomancs, 
Joum.  Linn.  Boo.  lii.  p.  527.     All  of  theae  were  radinlly  aymmpfa-ical. 
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One  or  both  of  these  propositions  may  be  trae.  If  the  division  of 
the  other  three  first  premolars  were  as  complete  as  that  of  the 
left  P^  there  would  he  no  indication  of  their  origin.  But  If  it  is 
possible  for  a  premolar  to  represent  or  to  be  represented  by  two 
premolars,  without  any  risible  indication  of  its  double  nature,  may 
not  the  same  be  true  of  the  premolars  of  other  forms  ?  May  it  not" 
be  true  of  teeth  generally  ?  And  if  it  is  true,  how  are  the  homologies 
of  teeth  to  be  determined  ?  Nevertheless  teeth  are  almost  preemi- 
nently amenable  to  this  kind  of  treatment.  They  have  been  studied 
with  immense  care.  The  facts  which  they  present,  and  on  which 
thdr  homologies  are  to  be  determined,  are  remarkably  compact,  and 
of  all  Series  of  Multiple  Parts  they  offer  the  best  chance.  But  ex- 
imined  in  the  light  of  a  knowledge  of  the  facts  of  Variation,  that 
process  is  found  to  be  capable  of  occurring  in  a  way  which  precludes 
the  possibility  of  carrying  out  an  analysis  of  the  relation  between 
the  parts  and  suggests  that  such  relationship  need  not  necessarily 
exist  at  all.  This  subject  cannot  now  be  discussed  further ;  but  if 
tny  one  wishes  to  realize  the  difficulties  suggested  by  the  Variations 
of  which  instances  have  been  given,  let  him  read  some  good  dis- 
cussion of  dental  homologies,  as,  for  example,  Thomas's  excellent 
paper  \  with  these  cases  in  his  mind,  and  as  he  reads  let  him  ask 
himself  what  margin  is  left  for  the  occurrence  of  phenomena  like 
this.  Such  schemes  as  that  alluded  to,  though  they  have  done  a 
most  useful  work,  and  though  they  are  ingenious,  logical,  and  orderly, 
are  orderly  because  they  are  made  without  regard  to  the  ways  of 
Variation,  which  is  arbitrary  and  capricious  and  follows  no  order 
that  we  have  yet  devised. 

An  iOustration  will  perhaps  help  to  make  clear  the  point  at  issue. 
The  received  view  of  homology  supposes  that  a  varying  form  is 
derived  from  the  normal  much  as  a  man  might  make  a  wax  model 
of  the  variety  from  a  wax  model  of  the  type,  by  small  ad- 
ditions to,  and  subtractions  from,  the  several  parts.  This  may, 
to  our  imaginations,  seem,  perhaps,  the  readiest  way  by  which 
to  make  the  varying  form  if  we  were  asked  to  do  it ;  but 
the  natural  process  differs  in  one  great  essential  from  this.  For 
in  nature  the  body  of  the  varying  form  has  never  been  the  body 
of  its  parent  and  is  not  formed  by  a  plastic  operation  from  it ; 
but  in  each  case  the  body  of  the  offspring  is  made  again  from  the 
beginning,  just  as  if  the  wax  model  had  gone  back  into  the  melting- 
pot  before  the  new  model  was  begun. 

The  present  system  of  Homology  must  probably  be  retained  as  a 
buis  of  notation,  imperfect  though  it  is  and  though  it  is  founded  on 
a  misconception  of  essential  facts.  It  is  likely  that  many  will  be 
disposed  to  doubt  the  reality  of  this  misconception,  and  I  can  only 
ask  that  they  should  suspend  judgment  until  the  whole  evidence  can 
be  produced.  In  the  meantime  this  summary  of  facts  and  conclusions 
is  put  forward,  together  with  a  few  "  Prerogative  Instances,"  in  the 
hope  that  some  one  may  be  thereby  attracted  to  a  most  powerful 
and  fasdnating  method  of  zoological  research. 

1  PhiL  Trans.  1887.  vol.  chcxviii.  B.  p.  443. 
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wry  16.  1892. 

..S.,  Vice-Presideat,  in  the  Chair. 

m!  tiro  beads  (one  mouDted)  and  a  aUn 
>ecimeai  had  been  lent  for  exhibition 
who  shot  the  animals  in  the  woods  on 


1S90,  as  described  by  him  in  *  Land 
ilaieh  Uih,  ud  p.  446,  April  1 1th. 


H>i  iW  girth  or  Um 
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some  of  the  officers  who  accompanied  the  Mission  under  Sir  D. 
Forsyth  sent  hj  the  Government  of  India  to  Ydrkand  and  K^hgar 
in  1873;  and  by  Colonel  Prejvalski,  who  found  this  Deer  common 
around  the  Lower  Tarim  and  Lobnor  in  1876,  and  noticed  it  (Pet. 
Mitth.y  Erg.  Heft,  No.  53,  p.  9)  as  Cermts  maraL  In  the  *'  Mam- 
malia' of  the  Scientific  Results  of  the  Second  Yarkaud  Mission, 
p.  92,  this  animal  is  mentioned,  and  a  photograph  of  its  horns 
obtained  by  Mr.  R.  Shaw  noticed.  From  the  photograph  it  was 
surmised  that  the  horns  resembled  those  of  C  ajinis, 

Sereral  fine  heads  hate  since  been  obtained  by  Mr.  A.  O.  Hume 
from  Yarkand ;  of  these  three  are  now  in  the  British  Museum.  All 
are  Tery  similar :  they  have  5  tines  on  each  horn,  as  is  generally  the 
case  in  C.  eashmirtanus  and  C.  affinis^  but  differ  greatly  from  the  last 
named  in  the  cunre  of  the  beam,  and  somewhat  from  C,  eashmirianuB^ 
to  whichy  howerer,  they  appear  very  closely  allied.  At  the  same  time 
the  horns  of  the  Tarim  Stag  appear  always  distinguishable  as 
spreading  less  and  by  the  terminal  tine  neyer  being  curved  inwards  to 
anything  Hke  the  extent  that  it  is  in  C.  eashmirianus.  There  is 
Tery  little  resemblance  to  C  moral,  in  which  the  crown  appears  to 
consist  of  more  than  two  tines. 

C,  morale  C  coihmirianus^  and  some  other  Deer  may  be  ultimately 
classed  as  subspecies  of  C.  elaphus.  The  Yarkand  Stag  is  apparently 
another  subspecies,  distinguished  by  its  unusually  straight  horns.  As 
a  dbtinctiTc  name  is  useful  for  these  races,  each  of  which  appears  to 
occupy  a  small  isolated  area,  the  name  C  yarkandefuda  may  be 
applied  to  the  Yarkand  and  Tarim  Deer  as  a  subspecific  name,  it 
being  understood  that  the  form  is  not  regarded  as  specifically  distinct 
from  C7.  eoMhwnrianus, 

The  skin  of  the  body  is  unusually  pale  in  colour,  with  a  well 
marked  caudal  disk. 


Mr.  Sclater  exhibited  and  made  remarks  on  some  ^'  Spinning  or 
Japanese  Mice,"  as  a  particoloured  breed  of  Mus  mu$culu9  or  one  of 
its  allies,  now  commonly  kept  in  captiyity,  is  usually  called.  The 
curious  habit  of  spinning  round  and  round  after  their  tails  like  a 
kitten  was  highly  developed  in  this  breed  and  continually  exercised. 
It  was  very  difilcult  to  imagine  a  reason  how  this  habit  originated, 
and  why  it  was  so  readily  inherited. 


Mr.  Sclater  exhibited  a  series  of  mounted  heads  of  Antelopes 
belonging  to  Capt.  H.  6.  C.  Swayne,  R.E.,  and  made  the  following 
remarks : — 

Mt  communication  upon  Capt.  Swayne's  Antelopes  to  the  last 
meeting  having  been  rather  hurried  owing  to  stress  of  time,  I  thought 
it  might  interest  the  Society  to  examine  Capt.  Swayne's  private  col- 
lection of  heads,  which  have  been  beautifully  mounted  for  him  by 
Messrs.  Rowland  Ward  &  Co.  of  Piccadilly,  and  kindly  sent  here  for 
exhibition. 
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ill  be  seen,  to  the  eight  following  apecies : — 
ai/nei.  (5)  LitAocraniui  wallrri. 

aatlianug.        (6)  Oryx  beita. 
amernngi.      (7)  Strepsicerot  kudit, 
kit.  (8)  Strepsicero*  imherbii. 

am  specially  pleased  to  be  able  to  draw  atiea- 
prepared  bend  of  Swayne'e  Hartebee^t  (Btbatit 
Qtelnpe  of  which  I  pointed  out  the  characters  at 
t  will  be  obserred  that  thb  mounted  bead  follT 
of  difference  between  Swayne'a  Antelope  and 
B.  tora)  on  the  North,  and  Coke's  Hartcbent 
ith.  From  both  these  species,  without  reference 
orus,  of  which  I  spoke  on  the  former  occaiioo, 
once  distiuguished  by  the  dark  chestnut  colour  of 
neck,  which  is  relieved  by  the  black  face  kelow 
at  isabelline  of  the  nose  and  hps.  The  ears  also 
iat,  with  the  hairs  edging  the  interbr  rim  nearlj 

rk,  is  the  fourth  new  species  of  Antelope  that  we 
from  Somalilnnd,  and  it  is  even  possible  that 
bus)  met  with,  but  not  obtained,  by  Mr.  James's 
,  as  well  aa  the  small  Antelope  called  "  Beira" 
Swayne,  may  turn  out  to  be  novelties  also. 

the  following  list  of  the  known  Antelopes  of 
id  and  their  native  names : — 

Ut  of  the  Sttmaliland  Julelopei. 

ect.    Bnialit  mcai/neL  "  Sig." 

Ntolrtyut  taltiamu.  "  Sunro." 

Ortoiragus  eallaior.  "  Alihud." 
Cobu3  ap.  inc. 

selle.  Ga^ella  tammerritigi.  "Aiwal." 
pditlni.  "Dohro." 

AmmodorcaaeloTkii.  "Debo  Tag." 
Lilhocraaiiu  unlteri,  "  Oersnoot" 
Oryx  brita.  "  BacL" 
Siirpiirrroi  htJn.  "  OorUli  Gfidir,* 
imbtrhit.  "  Arreh  QiSdir." 

oodward  exhibited  and  made  remarks  on  speci- 
ed  jaws  and  teeth  of  BotkrioUpit  from  the  Upper 
1  of  Canada. 

rd  read  a  paper  entitled  "  Cootributioiu  to  the 

ithropoid  Apes." 

description  of  the  estemal  chatsctcrs,  brain,  and 

d-headed  Chimpauiee  "  Sally,"  and  the  reputed 

>rfcr,"  lately  liTiujt  in  the  Society's  gardens. 

i  Chimpaniee,  Trifloiyttt  c«/nu,  was  eatablished 

of  Chimpanioe  by  M.  Du  Cbsilln.    The  Natural 
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Htstorj  Mufeam  possessed  skins  and  skeletons  of  this  Anthropoid 
which  were  ohtiiined  from  M.  Da  Chaillu  ;  a  comparison  of  these 
with  the  skin  and  skeleton  of  ^'  Ssllj  '*  showed  that  the  Chimpanzee 
which  lifed  for  so  manj  years  (from  1883  to  1891)  in  the  Society's 
Gardens  was  undoubtedly  referable  to  Du  Chaillu's  TroglodyteM 
c§hMs.  The  late  Dr.  Gray  had  refused  to  admit  the  validity  of 
this  species ;  but  the  present  paper  afforded  additional  reasons  for 
aecepting  Troglodytes  calvus  as  a  distinct  form  of  Chimpanzee^  not 
synonymous  with  the  T.  iMchego  of  DuTemoy. 

The  animal  was  unfortunately  so  diseased  that  the  riscera  could 
not  be  satisfactorily  studied ;  the  bones,  too,  exhibited  pathological 
appearances^  so  that  the  supposed  differences  in  the  skulls  of 
T.ailvmg  and  T.  niger  must  probably  be  liberally  discounted.  The 
animal  bad  acquired  the  permanent  incisors  and  bicuspids  of  the 
upper  jaw ;  the  first  molar  being  the  only  one  of  the  molar  series 
which  was  in  place.  The  canines  were  a  long  way  from  their  defini- 
tive position,  and  protruded  through  the  bone.  In  the  lower  jaw 
the  only  representatives  of  the  milk- dentition  which  had  not  been 
replaced  were  the  canines.  The  condition  of  the  teeth,  were  their 
possessor  a  human  being,  would  suggest  the  age  to  have  been 
between  ten  and  eleven  years :  this  was  in  all  probability  the  age  of 
the  Chimpanzee. 

The  muscular  anatomy  did  not,  as  might  be  expected,  show 
many  differences  from  the  common  Chimpanzee,  T,  niger. 

At  present  it  was  impossible  to  state  how  far  even  these  slight 
differences  might  be  individual.  Although  so  many  anatomists — 
Briihl,  Bischoff,  Humphrey,  Macalister,  Sutton,  Chapman,  Yrolik, 
Gratiolet,  and  Alix,  &c. — had  recorded  their  dissections  of  T,  niger, 
the  normal  muscular  structure  of  even  that  species  was  not  yet 
heyond  dbpute.  And  as  the  present  paper  contained  the  only 
>ccoQnt  yet  published  of  the  myology  of  T,  calvus,  the  facts  stated 
must  be  taken  for  what  they  were  worth. 

In  the  following  table  the  principal  differences  between  Troglo- 
^gies  ealws  and  Troglodytes  niger  were  shown  (according  to  Sutton's 
•ccount  of  the  myology  of  the  latter)  : — 

T,  calvus,  T.  niger, 

Ptct.  minor Insertion :  coraooid.  loBertion  :     capsule    of 

shoulder-joint 

^torpis  crvns    Ischial  head  present.  Ischial  head  absent. 

SoUut  from  head  of  fibula  only.       from  upper  third  of  pos- 
terior surface  of  fibula 

^^f*' prqf,  digit attached  by  a  Tinculum  No  such  yinoulum  (?)  ^ 

to  flex.  long,  digit. 

f^*  long,  digit supplies  digits  ii.,  iv.,  v.  supplies  digits  ii.,  v. 

^"iHaifef three.  four. 

^'long.poU.    well    developed,   supplies  absent    or    feebly    dere- 

index  and  poller.  loped,  supplies  only  pol- 

^'^Hm,  digit absent  present 

'^h^B  Tuieulam,  howerer,  is  stated  by  Macalister  to  occur.  Sutton  does  not 
^y^  %B  absent ;  he  does  not  refer  to  it 
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les  from  T,  tuger  were :  the  greater 
;  the  SytTua  fissure  was  mQch  more 
mpanzee,  and  therefore  approached 
opoida ;  the  common  Chimpanwe 
on  of  this  fissure.  The  middle  lobe 
i  posteriorlj,  nod  uearljr  concealed, 

lieved  on  its  arriTal  to  be  an  adult 
'lima  aiorio,  originally  described  by 
I  much  youDger  specimen  than  had 
«eth  were  present ;  and,  although 
lad  been  replaced  by  the  permanent 
was,  howCTer,  rather  different  from 
',  bang  distinctly  longer  and  not  so 

icuUrly  the  hands  and  feet,  were 
ill  account  was  gi*en  of  the  muscular 

ntire  in  the  Sodety's '  Tmuactions.' 


doptera  from  Sandakan,  N.E. 
BuTLKR,  F.L.S.,  F.Z.S.,  &c. 


lie  VI.) 

rated  were  obtained  by  Mr.  W.  B. 

>  the  National  Collection ;  many  of 
y  from  damp,  but,  fcwtnnately,  the 

>  ■pecaes  are  in  ezcellrat  condition. 

OOCERA. 

1  of  little  value,  and  the  sprameos 
,  contains  examples  of  an  intercstinjt 
list  of  the  speoea : — CaUiplam  ttta- 
schscholtx,  Elymmai  (probably  the 
ck  above,  with  tbe  intcnio-bual  half 
ea  of  the  primaries  slatr  hladne), 
,  Srptu  tkammU,  Moore,  Rakutda 
■.e.  Cram.,  AfAalM  Axym,  Hew., 
buiM  fU^pfrnt,  IJnn.,  Byfttimitm* 

ing  thai  (br  wih— rcn*!  fauid  of  tb* 
1»— «  dtriinction  vUdi  ■  beliend  M  te 
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wattaeetma  <J,  Butl.,  Narathura  pryeri^  n.  sp.  \  N.  achelous  $  yar.» 
Hew.,  Papilio  prestupeSf  Feld.,  P.  evemoHy  Bdv.,  P.  telephms,  Feld., 
P.  batkycles,  Ziock.,  P.  arycles,  Boisd.,  P.  agamemnon^  Lion., 
Agiicioptenu  simdu^  Feld. 

HETEROCERA. 

Amongst  these  are  several  beautiful  new  insects*  as  well  as  others 
which  are  bj  no  means  abundant  in  collections.  No  SplUngida  are 
represented,  but  there  is  a  lovelj  new  Zy ganoid  Arctiid. 

CHALCOSIIDiE. 
MiLLSRIA  FICTA. 

Cgciosiajicta,  Walker,  Journ.  Linn.  Soc.  ti.  p.  97  (1862). 

MiUeria  pontiatdet,  Butler,  Ann.  &  Mag.  Nat.  Hist.  ser.  5, 
Tol.Tii.  p.35(1881). 

Walker's  description  of  this  species  is  so  bad  that  without  exam- 
ining the  type  it  would  be  quite  impossible  to  guess  at  its  identity 
with  Af .  pontiaides. 

Callamesia  striata. 

Amesia  striata,  Druce,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  yii. 
p.  142  (1891). 

This  species  appears  to  be  allied  to  C.  submaculang  of  Walker 
(Journ.  Linn.  Soc.  iii.  p.  185,  18G0).  I  have  to  thank  Mr.  Druce 
for  identifying  it  for  me  as  his  species. 

Chalcosia  indistincta. 

Chaicana  indUtinctUj  Swinhoe,  in  Utt, 
One  imperfect  female. 

Arctiida. 

Mydrothauma,  n.  gen. 

Nearest  to  Eupgra,  the  primaries  a  little  narrower,  the  subcostal 
branches  emitted  regularly  from  the  cell  instead  of  branching  off 
from  the  main  nervure ;  the  second  and  third  median  branches 
wider  apart  at  their  origins ;  the  secondaries  with  strongly  arched 
costal  margins ;  three  instead  of  two  median  branches ;  palpi 
extremely  short  and  porrected,  instead  of  very  long  and  almost 
erect ;  tibial  spurs  also  very  short ;  abdomen  much  broader, 
flattened  and  tufted  at  the  sides.  From  Mydrodoxa,  to  which  it  is 
also  allied,  it  differs  in  its  considerably  narrower  primaries  with 
sinuous  instead  of  arched  inner  margin ;  in  the  important  point  of 

'  Differs  from  N,  ainphimutOf  to  which  it  is  allied  and  which  it  nearly  re- 
sembles on  the  under  surface,  in  its  much  inferior  size  and  in  the  deep  ^listening 
ultramarine  (rather  than  violet)  blue  colouring  of  the  upper  sunaoe ;  the 
female,  which  is  in  the  B.M.  from  Sarawak,  has  a  muon  more  restricted 
blue  area,  especially  on  the  secondaries:  expanse  of  wings,  (^  43  millini., 
$  40millim. 
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lelli  ia  the  Don-forcnte  Bubcotbd 
it  point  of  (he  absence  of  a  caataJ 
ile  instend  of  forked  Eubcostnl  Tein, 
nhich  in  Mydrodota  is  absent,  and 
FT  defined  tibial  gpnra.  Altogether, 
palpi  of  Hjfdrodoxa  and  Mydro- 
f  more  nearly  allied   to  Ewpyra. 


CPUteVI.  fig.  1.) 
fydrodoxa  tentperi,  Druce,  F.  Z.  S. 
which  ii  a  true  ^ydrotkavma,  but 
ihove  Tflretj  greenish  black,  with 
g  an  arched  stripe  acrosa  the  baae  ; 
used  greenish  edges  across  the  basal 
:  qnite  reaching  the  inner  mai^n  ; 
bjr  two  large  unetjual  golden  spots 
ih  edges :  secondaries  intense  seri- 
'ejish ;  a  minute  ateel-hlne  spot  at 
aneiform  hyaline  patch  divided  by 
bTBDches ;  head  and  collar  vind 
the  neio-  and  metathorax  clothed 
brown  hair :  abdomen  blackish 
rlTety  black  lateral  tufts :  each 
letallic  violet-bine  dashes ;  wings 
see  of  M.  lemperi,  rzcepling  that 
liar  Tcinlets  are  defined  by  metallic 
the  gold  and  green  on  the  eztemal 
>dy  below  black,  the  legs  and  aides 
l>lue  spots.     Expanse  of  wings  4H 

charmiDg  novelty  was  captured  by 
usband's  request}  I  have  dedicated 


ep.Het.iiL  p.  685.  n.  1  (1855). 


inm.  Linn.  Soc  vi  p.  Ill  (1862). 
is   perhaps  only  a  varie^  of  this 


fret  and  theiefivc  I   hink  it  hritor 
■Hall  < 
thebn 
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Nyctbmerida. 
Lkptosoma  integrum. 

Nyetemera  iniegra.  Walker,  Lep.  Het.  Suppl.  v.  p.  1879  (1866). 
Originally  described  from  a  Philippine  example. 

Lbptosoma  rbgulark. 

Leptoaoma  regularise  Snellen,  Veth's  Midden-Sumatra,  Lep. 
p.  34  (1880). 

The  specimen  in  the  present  collection  differs  from  the  typical 
form  in  the  abbreviation  of  the  outer  marginal  border  of  the 
secondaries  on  the  upper  surface. 

LiPARlDJB. 
AOLULI^IA  GUTTULATA. 

EmproetU  ffuttutata,  Snellen,  Tijd.  Toor  Ent.  xxix.  p.  36.  n.  3, 
pL  1.  fig.  3(1886). 

One  female. 

Described  from  a  Sumatran  example. 

Adlullia,  n.  sp.*  Swinhoe,  in  Hit, 

A  slightly  damaged  female. 

The  generic  term  Adlullia  of  Walker  takes  precedence  of  Ckoer&^ 
irieka,  Felder,  as  in  general  use.  Mr.  Kirby,  however,  holds  that 
the  type  of  Ckoerotrieha  is  synonymous  with  Gogane. 

LIMACODID.S. 
SCOPELODES  TBN08A. 

Scopelodes  venoMa^  Walker,  Lep.  Het.  v.  p.  1105.n.  3  (1855). 

A  male  example. 

The  female  only  was  previously  known  to  us  from  Silhet  and 
**  E.  India  ** ;  the  male  now  sent  is  very  like  that  sex  of  £i.  atiro- 
gritea,  but  the  abdomen  is  more  decidedly  banded  with  black  ;  the 
abdominal  half  only  of  the  secondaries  is  ochreous  and  the  primaries 
below  are  more  distinctly  veined  with  whitish. 

The  following  appears  to  me  to  be  a  new  genus  of  Ngcteolida ; 
the  male,  from  Borneo,  has  been  for  some  years  in  the  Museum 
collection. 

NYCTEOLlDiE. 

SiGLOPuoRA,  n.  gen. 

Allied  to  Chandicae  primaries  with  nearly  straight  costa,  slightly 
arched  external  margin  and  more  strongly  arched  inner  margin ;  a  deep 
longitudinal  groove  behind  the  costal  vein  on  the  under  surface ; 
subcostal  with  four  ordinary  branches,  the  two  last  emitted  from  a 
long  footstalk ;  the  fifth  branch  emitted  from  the  end  of  the  cell 
dose  to  the  upper  radial,  the  lower  radial  emitted  near  the  third 
median  and  therefore  looking  like  a  fourth  median  branch :  secondaries 
rather  short,  deeply  excised  in  the  male  on  the  radial  interspaces, 
merely  angulated  in  the  female ;  costal  vein  united  to  the  subcostal 
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from  it  at  ftbont  the  middle  of  the 
ence  to  apex  ;  subcostal  emitting  two 
^le  of  the  cell ;  discocellolar  weak,  in- 
inferior  angle  of  the  cell ;  second  and 
From  a  long  footstalk  near  to  the  radial: 
of  Chandiat ;  palpi  long,  thick,  and 
thick,  simple;  legs  rather  thick,  the 
0  unequal  spurs,  the  inner  ones  veiy 
r  spurs.     Type  S.  Bella. 

(Plate  VI.  fig.  2.) 
lariea  bright  lemnn-y ell Dw,  ornamented 
lines  and  rings  of  blackish  brown  and 
irk  imperfect  line ;  a  costal  patch 
e  colour  and  crossed  by  dark  brown 
wing  Tinous  brown  in  the  male,  mst- 

a  few  inconspicuous  darker  spots  ;  a 
ine  of  jellow — indistinct  in  the  mal^ 
\y  bounded  internally  by  black  apota 
>n9,   tericeous,    spotted    with    grey : 

( <f  )  to  third  (  $  )  sericeous  semitrans- 

with  jellow  and  boonded  by  a  badly 
ider  of  wing  nnous  grey ;  fringe  with 
bright  yellow,  Taried  with  rust-red 
ust-red,  with  a  yellow  spot  in  ttw 
in  the  male  specimen  before  me  ibe 
gmenta  are  pearly  whitish  (possibly 
anal  tn(t  ia  blackish ;  on  the  ouder 
.  have  all  disappeared ;  the  yellow 
coed  down  and  the  remaining  area  is 
ting  the  ydlow  from  the  grey  areas : 
alpi  and  (on  tibix  vrlkiwub,  banded 

wings.  6  24.   $  23  miilim. 
A.).      2,    Sandakan. 

ODOMlnx. 

a  fine  and  apparently  new  species  of 


spedes,  sbortlr  to  be  described  by 


rANVUDuK. 


ltm,T^TanrBBt.xuS.«.ll.  pL  I. 
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Agnidra  carnea,  n.  sp.    (Plate  YI.  fig.  3.) 

cf  •  Sericeous  pale  brownish  fleshocolour,  sparselj  irrorated  with 
blaciuah  atomSy  which  are  most  abondaQt  oa  the  outer  half  of  the 
ieoondmriea :  primaries  crossed  by  two  very  indistinct  oblique 
darker  lines — the  first  before  the  middle,  irreeuJar,  almost  } -shaped, 
the  second  regular,  discal,  more  oblique,  elbowed  below  apex ;  a 
snbmarginal  series  of  rosy  spots  on  the  Teins :  secondaries  with  two 
whitish  stigmata  on  the  discooellulars ;  under  surface  rosy  flesh- 
coloured,  Teins  ochraceous;  wings  sprinkled  with  black  atoms; 
primaries  crossed  by  an  oblique  grey  oiscal  stripe,  which  is  vaguely 
eontinued  by  the  black  atoms  across  the  secondaries ;  fore  tibiae 
scarlet.     Expanse  of  wings  35  millim. 

Although  the  apices  of  the  primaries  are  broken  the  specimen  of 
this  very  distinct  species  in  the  collection  is  sufficiently  perfect  for 
description. 

BOMBYCID.S. 
ErNOLATIA  8I6NATA* 

Smolatia  signaia.  Walker,  Joum.  Linn.  Soc.  vi.  p.  131. 

One  female* 

A  discoloured  male  in  the  Museum  from  Java  is  uamed 
•*  Ocinara  lido,**  Moore. 

Caradrinidjb. 
Prodknia  littoralis. 

Hadena  UttoralU^  Boisduyal,  Faune  Ent.  de  Madag.  p.  9 1 .  n.  2, 
pi.  13.  fig.  8. 

Callopistriida. 

I  have  waded  laboriously  through  Walker's  long  paper  on  the 
Lepidoptera  of  Sarawak  in  the  *  Journal  of  the  Linnean  Society ' 
without  being  able  to  identify  the  three  following  species  with 
certainty ;  the  first,  however,  is  probably  his  Eutelia  J  eonaentanea^ 
and  therefore  I  so  name  it,  although  it  is  not  a  Eutelia  but  belongs 
to  a  new  genus  allied  to  Hyperda»y9. 

Pachydasys,  n.  gen. 

Primaries  with  straight  costs,  rectangular  apex,  and  obtusely 
angulated  outer  margin;  palpi  broad,  obliquely  ascending,  com- 
pressed, terminal  joint  short;  antennss  of  male  subserrate,  fasci- 
culated :  all  the  femora  and  tibiae  and  the  tarsi  of  the  hind  1^ 
very  broadly  fringed  and  clothed  with  coarse  hair-scales. 

Pachydasys  conssntanea.    (Plate  YI.  fig.  5.) 

$ .  Eutelia  7  consentanea,  Walker,  Joum.  Linn.  Soc.  vii.  p.  68. 
n.  313  (1864). 

One  male  example* 
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I  ^' 

close  to  the  ^-^^e**- ■- !*■• 

j                                               discoidal  cell  ^^^^  g^'  9  Cotanda  ;  the  wings  of  the 

I                                               branches  froi:  '^^^    *  tfteonae    most   like  those  of 

arched;  rati  Sim^'^  ^tibiae  of  all  the  legs  and  the 

third  media!  .'^^'  ^ ,  ^^^  kit  densely  clothed  with  coarse 

body  robusr  .  *^fl'* 

compressed  -  f-ff^ 

\                                            middle  tifn.  ^^   ^p^  VI.  fig.  6.) 

long;  post.  ^^^^i^st^  leflections;  the   primaries  with 

SiGLor-  15  ^"^"^^  exactly  as  in  the  European 

^  ^1^  tif  iwifbrm  spot  is   larger  and  more 

,      ,?:"/  ^:  ■  *   r  ink  kfstste spot  immediately  bevond  tlie 

Jy  ^'f^,  ■  •^lt'!^De  and  situated  ui^n  the  upper 

bounded  .  ^,,  ^^^  that  it  is  scarcely  distinguishable 

beyond  t  _    ^^7^  pale  stripe  bounding  the  external 

irregular  -.*fjoB » ""^  r* .        r.      .,..       » 


*"';^"'"\  -  PT««iie  of  wings  34  millim. 

deeply  d  "     I^  ^  ^^j;j„^j  {,^  j^^   p         j^  g^^j^. 

.^"*  '*  '  '^JST^  •'^^  ^*^®   ^'^^^^  described  by 

second:.  \*i]?d^P^  ^  "^^  »^  ^°^"«^  ^^  '^°^*^'  '"^ 

parent  .^ 

atal'  ^«.«.«-— .-f- 

jnark .  ^^Htetm  ^^  ^  ^^®  ^      character  of  its  markings 

cent  1 .  ^""^S^h  ^^""  *°y  ®^  ^^®  **^'^^  genera ;  antennae 

8i(]es  '^^irith  s^"*    sparse   ciliations ;  palpi  broad, 

owii  "'^'^'^liqaflj'V*''^^'.^'^^  short  terminal  joint ; 

guri  "'*!^ •  m***^*"**  ^*^^  prominent  central  crest; 

port .  -  'T^'en  piobtbly  tufted  ;    legs  long,  the  front 

gr^.^  *nitl  «fe*  '^^'"^  densely  fringed  with  coarse 

bo,;  ^-AXit  ^  ®^  ^^^  flattened  and  grooved,  the 


gr^.^  ^nJ  «te*  "^'"^  densely  fringed  with  coarse 

^•i^\^  uair  of  legs  flattened  and  grooved,  the 

r  *  J?  irith  Wr  tnd  with  two  long  terminal  spurs ; 

•      ^^  the  tibisB  with  the  usual  spurs.     Type 


.^Dti 


_-j* 


tl. 


picAttrn.  n.  «P.    (Plate  VI.  fig.  4.) 

jg.hiowBt  spotted  and  streaked  with  black, 

'*^h^f  ^•^  •  ^^  white,  marked  with  two  black 

•■*  H/^uttfd  white  stripe  from  the  base  of  the  costa 

•^t  •     band  •e«»8  the  basal  two-fifths  of  the  wing, 

s  /.   Lref**^  **?.•  ^^*^^  ^'°®  *°^  ^  angulated  at  its 

'^    obti^  ^     .  streak  from  the  apex,  interrupted 

'  '?  which  B  white,  oval,  and  enclofes  two  unequal 

T^t  fas$»^^  ttripe,  which  is  white,  internally 


.J*  ■*".    jigfi^  »»*  ""'/    irregular,  a    sngnu^   Sinuous 
.i  *'*^.  * Jfrfw  conwete^  on  the  second  median  interspace 


;  '^jieiW  bolder :  head  and  colhir  blackish,  partly 
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*'}5  .^^^*o*rax^       '•*    ^^*    speckled    with    black ;     tegulse 

^"itUK  with  i^re    a^*  spotted  and  speckled  with  black  ;  abdomen 

^^^^  ^bite  inner  f*^^  spots:  primaries  below  smoky  grey,  with 

^^'^e   dftrk  post  ^^^-^"^ '  ^*^*'*  partly  whitish  ;  an  indistinct  trans- 

^^^^ndaries  whit  K  **'*  stripe  and  a  subapical  pure  white  spot : 

^nd  of  cell  foil  '*  j*^^"'^^  ^>t*^  tP^J  scales;  a  black  crescent  at 

^^y  external  b^u^     ^^  *"  arched  discal  grey  stripe  and  a  diffused 

^^Uish,  palni  u     ^^'^^  tapers  towards  anal  angle ;    body  below 

^liu^kish    Ern  ^^^"'®^»  ^o""®  and  middle  tibiae  white  barred  with 

K  single  ^*?^  °^  '^ing*  ^3  miliim. 
^^enrise  in  tJ^^  ^^""plct  with  slightly  damaged  abdomen,  but 
"  8<>od  condition. 


HOMOPTERIDA. 
CRUEGERI* 


BoMOPTEaA 

Evidentl      ^^^^'"^  Butler,  Trans.  Ent.  Soc.  1886,  p.  411.  n.  51. 
^  *  Very  wide-ranging  species. 


MlLlPrw^  CATEPHIIDiE. 

Pkal^^^  CYLLARIA. 

^S*-^.  D^ri*^^'"*^  cy//artfl,   Cramer,   Pap.  Exot.  iii.  pi.   251. 

This    si  •^^^' 
primaries  m?^'  which  varies   greatly   in   the  coloration   of  the 
M.  ey^/  ^^^  other  species  of  MelipotU\  is  identical  with 

probablv  \  **^^  ^'  ^^nivitta.     AcJubq  purpureilinea^    Walk.,   is 
^  ^he  Banae  species. 

A  Ophiderida. 

p^  ,  "*^HE8  fuli:x)Nica. 

^'"^^a-Noctua/ullonica,  Linn.  Syst.  Nat.  p.  812.  n.  16. 

0   .  .^^^**8  AURANTIA. 

^  ^eres  aurantia,  Moore,  Proc.  Zool.  Soc.  1877,  p.  607. 

p  PHYLLODIDiE. 

p      ^^OPHORA  MANLIA. 

(iff  A^^^^'Noctua  manlia,  Cramer,  Pap.  Exot.  i.  p.  144,  pi.  92. 
"^(1779). 

jpe^jj  ^  Variability  of  this  species  is  well  known  ;  one  of  Mr.  Pryer's 
it  ^^^^  is  very  pretty,  the  renifonn  spot  and  a  stripe  connecting 
ex»w7^  ^bc  inner  margin  being  bright  ochreous :  we  have  one  similar 
^p\t  from  Darjiling. 

^^GMIODBS  MAURU6,  Staud. 

*^tk  ^  imperfect  example  of  a  fine  species  allied  to  L.  endoleuea,  but 
(wj^  the  fringes  and  the  abdominal  area  of  the  secondaries  bright 
O^^ns.  Mr.  Druce  has  received  examples  of  this  species  from 
it  /  Staudinger  with  a  name  above  given,  but  I  am  not  certain  that 
^  been  published. 
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HERMINIIDiC. 
AmBLYGOES  OILEU8ALIS. 

Bermuda  oileusalis^  Walker,  Lep.  Het.  xvi.  p.  116.  n.  38. 
Madopa  t quadrutrigata^  Snellen,  Tijd.  voor  Ent.  18/7,  p.  73, 
pi.  5.  fig.  7. 

Pyrales. 
Stericta  dititalis. 
Glossina  divitalis,  Guenee,  Delt.  et  Pyral.  p.  124.  n.  20. 

Arthroschista  hilaralis. 

Margaronia  hilaralis.  Walker,  Lep.  Het.  xviii.  p.  532.  n.  33  (1859). 

SyLEFTA  IOPA8ALI8. 

Boty9  iopasalis,  Walker,  Lep.  Het.  xviii.  p.  652.  n.  182  (1859). 

Mesanchyla  illectalis. 

Dnmia  7  illectalis.  Walker,  Lep.  Het.  xix.  p.  931  (1859). 

Talanga  sezpdnctalis. 

OUgostigma  sexpunctalis,  Moore,  Proc.  Zool.  Soc.  1877*  p.  616, 
pi.  60.  fig.  12. 

DiCHOCROCIS  PANDAMALIS. 

Botys  pandamalis.  Walker,  Lep.  Het.  xix.  p.  999  (1859). 

SiCULODIDiB. 
DURDARA  OYIFERA,  H.  Sp.      (Plate  VI.  fig.  7.) 

Nearest  to  D./enesirina,  but  differing  from  all  the  named  forms 
of  the  genus  in  its  grey  coloration  above  and  in  having  an  oblique 
oral  hyaline  spot  near  the  base  of  the  first  median  interspace  of  the 
primaries ;  the  outer  half  of  the  fringe  of  the  secondaries  is  white ; 
the  primaries  below  are  almost  wholly  glaucous  grey,  with  white 
internal  border,  and  in  the  secondaries  the  costa  and  veins  are 
greyish ;  the  palpi  are  even  longer  than  in  D.  plagi/era,  and  are 
whitish  internally  and  along  their  inferior  margins.  Expanse  of 
wings  28  millim. 

Mr.  Meyrick  says  (Trans.  Ent.  Soc.  1887,  p.  185)  that  <*  Microsca 
plagi/era  is  a  variety  of  Striglina  myrtaa,  Drury  (^fenestrina,  Feld., 
•nd/enestrata,  Gn.),  with  the  spot  (which  varies  very  much  and  is 
sometimes  absent)  unusually  large.  With  every  wish  not  to  admit 
too  many  species,  I  cannot  conceive  that  Mr.  Meyrick  is  correct  in 
this  assertion ;  for«  however  much  a  spot  on  the  wing  may  vary  in 
site  and  shape,  it  appears  highly  improbable  that  the  palpi  would 
follow  suit,  and  assuredly  there  is  little  resemblance  between  the 

Slpiof  D./enestrina  and  D.  plagi/era  (which  I  described  as  a 
icraeca).    Oar  example  of  D./enesirina  is  a  female,  and  so  far  as 
can  be  judged  firom  the  type  of  D.  plagi/era^  in  which  the  frenulum 
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j  _        ..  «  :ae  Jthcr  broken,  the  latter  is  of  the 

^    •  k  jf  the  palpi  much  more  slender  and 
j  ^      I  .iits^  oi  D»  fenestrina, 

i  "      ,,     -ji  {^<sdon,  by  carefnl  breeding,  that 

,  ..r^  I  .'oe  and  the  same  species,  the  sooner 
.     ;c   *^:ef ;  bat  this  guesswork,  especially 
T  ^^ife  of  an  authoritatiye  declaration,  is  a 
•r  x^Mirement  of  accurate  knowledge.     In 
~    .^    -n:a^  has  Stated  his  conviction  that  a  long 
..s.  ci^cz  to  one  variable  species,  he  has  been 
;«:vr  iiis  opinion ;  surely  be  cannot  claim 
xw\:s^  science,  since  he  must  know  of  a  truth 


**  *  :£*^n*  la  litt, 

.     ■ ..  -r^i^^  uu|mblished  description  is  from  Sarawak ; 

^  I  iJLer  may  have  described  it  as  an  Anisode$ 

^  >^»Tc:?iement,  or  in  one  of  the  papers  published 

^••d..  ^«it  I  cannot  venture  to  attempt  its  identi- 

^_  ^   .MXSA.  B.  ap-    (Plate  VI.  fig.  8.) 

^  ..u,  wiugs  reticulated  with  darker  brown:  pri- 

«  sjL  :^:iiperfect  darker  bauds,  the  outer  edges  of 

*"""  ..  o  .-^^^  of  the  third  one,  are  defined  by  blackish 

^^  II  :h  lines  are  inarched  towards  the  costa ;   the 

^  ^^*.:,Ai'^*ual,  is  abbreviated  and  cuts  off  the  apical 

.^  Knier ;  on  the  secondaries  there  are  about  three 

-^vi  .^v.  abbreviated  bands  from  the  costa,  the  central 

>.*ci\i  aud  bounded  on  each  side  near  the  centre  of 

..^  jtf>  subquadrate,  white  spot ;  on  the  under  surface 

..  -v>  ^-^  '*^^^  sharply  defined,  and  on  the  primaries  is  a 

v-^T  otuiii^,  pearly  tuft  coverbg  the  base  of  the  frenulum. 

..-^> -.^0  uiiUim. 

^  ^    ^i  .vaaiple. 

\^.^  jv»tr«  not  appear  to   be  very  closely  aUied  to  any 

UllAFTERYGIDiE. 

Syngonorthus,  n.  gen. 

:7mirt\nax  of  the  same  form  and  with  similar  neuration ; 
M«.'  .uiictiuw  much  shorter  and  with  very  short  fine  ciliations 
\  .   mu^  strongly  pectinated. 

x^  ^...  .N*'tirHVS  SUBPUNCTATUS,  n.  sp.     (PUtc  VI.  %  9.) 

^     ,,n  itv  stramiueous,  slightly  sericeous;  the  wings  irrorated 

.,»  >a   argillaceous;   the   primaries  crossed  by  two  nearly 

,  C,nuj;oc,  transverse  stripes  of  the  same  colonr ;  outer  margin 

^^v  :%Hming  a  third  stripe  rather  more  fcrTu§^Dom  in  tint ; 
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costal  margiu  narrowly  ochraceous,  speckled  with  blackish  :  second- 
aries with  only  a  discocellular  spot  to  represent  the  inner  stripe  of 
the  primaries,  but  with  a  well-defined  subangulnted  outer  stripe  from 
cater  fourth  of  costa  to  inner  margin,  close  to  anal  angl£  ;  marginal 
stripe  blacker  than  on  the  primaries :  head  and  collar  rufous-brownish  : 
wings  below  without  irrorations,  but  crossed  bj  a  straight  discal 
series  of  blackish  spots  on  the  veins ;  primaries  tinted  with  pink, 
with  a  transrerse  blackish  dash  on  the  discocellulars ;  pectus  whitish. 
Expanse  of  wings  38  millim. 

Tbis  very  distinct  species  is  unfortunately  only  represented  by  one 
imperfect  specimen ;  it  is,  however,  so  unlike  anything  else  that  I 
have  seen  or  of  which  I  can  find  a  description,  that  I  have  no 
hesitation  in  naming  it. 

BoARMIIDiE. 

Elphos  hymenaria>  var. 

Elpho9  hymenartay  Guenee,  Phal.  i.  p.  285.  n.  446.  pi.  16.  fig.  4 
(1857). 

The  single  female  obtained  by  Mr.  Pryer  has  lost  the  white  patch 
DpOQ  the  secondaries. 

Terpnidia  nblearia. 

Hypochroma  nelearia,  Gnen^,  Phal.  i.  p.  279.  n.  444  (1857). 

Hypocbroma  netunaria  ? 

Hypockroma  Hetunaria,  Guende,  Phal.  i.  p.  279.  ii.  445  (1857). 

The  two  examples,  both  females,  seem  to  agree  fairly  well  with 
the  description  of  this  species. 

Hypocbroma  vitticosta. 

Hypochroma  viiticosta.  Walker,  Lep.  JEIet.  xxi.  p.  438.  n.  25 
()8G0). 

A  male  example  in  good  condition. 

I  bare  to  thank  Col.  Swinhoe  for  the  identification)  of  this  species ; 
he  tells  me  that  the  type  f^om  Sarawak  is  somewhat  faded. 

ASCOTIS  SELENA RIA. 

Getmetra  seUnaria,  Sohiffermiiller,  Wien.  Verz.  p.  101  ;  Hiibner, 
Geom.  pi.  31.  fig.  163. 
A  damagecl  female  only  was  obtained. 

Zerenio^. 

PaNATHIA  6EOROIATA. 

Panaikia  georgiata,  Guen^,  Phal.  ii.  p.  196.  n.  1243. 

NlXATEXTIUS. 

VoM  teatUis^  Walker,  Lep.  Het.  vu.  p.  1743  (1856). 

9* 
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pfr' 


.•«  ^»**' 


>^ 


^*^ 


^^  Toor  Ent.  xxvii.  pp.  Ixxxii  and 


-**^^^  ^isrm^  in  litU 

-*f^  *, ,..  rfGow  species,  maculated  and  banded  with 
s  ^'^    "^  tL^-^J  that  a  description  of  it  will  soon  be 

>iliJ^*     - 

j,e.  ipparently  of  a  true  Idaa,  new  to  the 

-**^«'!^  »:s>  obtained  by  Mr.  Fryer. 

.r-^^  M*^'  ^P-  Ceylon,  in.  p.  444  (1884-7). 
-^*  '''^^a!^  Stndakan  agrees  perfectly   well  with   the 

*   *  Caberid^. 

fj^TUTA,  n.  sp.     (Plate  VI.  fig.  10.) 


^       nffs  white,  speckled  with  black  and  transverselj 

-   "*  ^  ''^^r ;  remainder  of  wings  pearl-grey,  striated 

.J  P^J^  to  near  costa  by  white-edged,  zigzag,  dark 

L^lTon  the  primaries  and  two  on  the  secondaries. 


sul 
Ex 


l)i 


''**  ^«1  stripe,  slightly  waved  on  the  primaries,  but 
*^^^n  th«  secondaries,  the  third  and  sixth  angles  filled 
^'"^hlackish,  more  or  less  triangular  spots  ;  a  slender, 
^  jjl^ck  marginal  line ;  fringe,  excepting  along  the 

-'*■?' .  q[  the  secondaries,  very  short :  head  and  collar 
■-  ^1^  ^hite,  speckled  with  black ;  abdomen  wanting : 

-  ^'le  pearl-JP^y  ;  the  disk  of  the  wings  crossed  by  tvro 

-  *^l^y  grey  bands,  enclosing  a  white  belt;  the  outer 
'  'jSllon  the  primaries  ;  legs  silvery  whitish.     Expanse  of 


unable  to  find  any  description  or  figure  of  this  lovely 

f  jiT"  •       a1- -    J !_a: _i 1a.  — «-_iJ  ^^^..^  A^    1^^ 


"^  jgjng  by  the  descriptions  alone,  it  would  seem  to  be 

'jhJdet^^^  and  Maresia  binotata,  described  by  Walker 

'  '  '^^^^comog  from  Sula  and  in  Mr.  Saunders's  collection. 

Macariidjs. 

^^CVCLABIA. 

^'""^^ludarut,  Guen&,  Phal.  ii.  p.  1 18.  n.  1 1 1 1,  pi. 20.  fig.  3. 

^pt8  nivisARiA. 

•  divisaria.  Walker,  Cat.  Lep.  Het.  xxiv.  p.  107  (1861). 
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MiCRONIIDJB. 
ACROFTBRIS  LBPTAUATA. 

Mieronia  leptaliata,  Guen^,  Pbal.  ii.  p.  28.  n.  935. 

PftBUDOMICRONIA  CCSLATA. 

Fsmdomieronia  ecelata,  Moore,  Descr.  Lep,  Atk.  p.  257  (1887). 

EUMELEIDJS. 
EUMBLEA  LUDOTICATA. 

Bvmelea  ludovicata^  6aen^«  Phal.  i.  p.  393.  n.  629  (1857> 

Obometridjb. 

Ornithospila  stjbmonstrans. 

Oeometra  subnumstram^  Walker,  Lep.  Het.  xxii.  p.  526.  n.  36 
(1861). 

Ornithospila  cincta. 

Oecmetra  eineia^  Walker,  Lep.  Het.  xxii.  p.  527.  n.  38  (1861). 

This  spedes  is  of  the  same  size  and  general  colour  as  the  preceding, 
but  differs  in  the  nearly  straight  instead  of  distinctly  dentate-sinuate 
dark  green  lines  across  the  wings  and  in  the  uniformly  vinous-coloured 
fringes. 

CoMIB.£NA  ME6ASPILARIA. 

Pkorodestna  megaspilaria,  Guen^e,  Phal.  i.  p.  371.  n.  593. 

Zamarada,  n.  sp. 

One  much  shattered  example  of  an  apparently  new  species  ;  its 
condition  unfits  it  for  description. 

HYBUBIDiS. 

The  position  of  this  family  is  somewhat  doubtful ;  the  aspect  of 
the  species  forcibly  reminds  one  of  the  Tortrices,  but  the  neuration 
does  not  altogether  correspond  with  that  of  the  Tortricida ;  at  the 
same  time  the  HybUeieUe  do  not  appear  to  be  true  Noctuites. 

HYBLiiA  CONSTELLATA. 

HybUta  eanstellata,  Guen^,  Noct.  ii.  p.  391.  n.  1251. 

EXPLANATION  OF  PLATE  VI. 

Fig.  1.  MydrothoMTna  ado,  p.  122. 
2.  S^lophora  bella,  $,p.  124. 
8.  Agnidra  cameOj  p.  125. 

4.  Pctdlogramma  ptcaia,  p.  126. 

5.  Pachydasya  consentanea,  p.  125. 

6.  Platydaaya  pryeri^  p.  126. 

7.  Duraara  otnfera,  p.  129. 

8.  Pharambara  vinosat  p.  130. 

9.  SyngonorthuB  mbpunctaifu,  p,  ISO. 
10.  Mttresiaf  undiftuciaiat  p.  1^. 
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-jnrofff***^  more  oblique,  and  the  snoat 

2    Tlii'  "      tlif  month  and  the  end  of  the  snout 

s^  iT^mocth.    Fig.  2  on  pi.  189  of  Day's 

*  "   ^  geutidens,  whilst  fig.  1  represents 


ena)  ■  BgmoiunD*. 

of  ?<  ^^  ^fcfjjosrouvs,  Bl.  Schn. 

gen  -"" 

firOONIDiB. 

,£tfrra,Blkr. 


"ir^  new  Species  of  Earthworms.     By 

Hexham,    D.Sc.    (Lond.),    Aldrichian 

TB   Anatomy    in     the     University    of 
-^  "^  ■ '" 

TifCttred  February  1,  1892.] 

Plates  VII.  &  VIII.) 

-g-  ISPI)  I  received  from  Professor  Jeffrey  Bell 

^     itzri  Eftrthworms  which  had  been  presented  to 

0.-C.    With  the  permission  of  Dr.  Giinther,  I 

d^f  w  examination  of  these  specimens,  and  to 

--    ■   *^^  necessary  for  their  identification. 

'^  ^  rr  thanks  to  Dr.  Giinther  for  this  privilege,  and 

* 'TTv^iion  of  Prof.  Bell's  kindness  in  allowing  me  to 

'    'Jvfforins  which  from  time  to  time  have  come  into 

.,*:ir*tion. 

-^    ■  ^  rt  the  bottles  were  as  follows  : — 

-*-'  '^     'worms  [Plutelltts  perrieri,  n.  sp.]  collected  at 

^%en  Charlotte's  Island,  British  Columbia.     Pre- 
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T^ 


^     **.  '^men  [Microch€eta  papillaia,  n.  ap.]  from  Port 
^  ^'^  ^^ollectcd  and  presented  by  H.  A.  Spencer,  Esq. 
'"'^^    specimen    [Microchtjeta   belli,   n.  sp.]    from    East 
^  '*^*1  Cape  Colony.     Collected  and  presented  by  H.  A. 

^^  n^xt.  Esq- 

.     bottle  from   Queen  Charlotte's   Island  were   three 

'    '     '^    ture  and  one  apparently  immature ;  the  latter  I  cut 

^  ^^  aji  ^^^^g^pj^g  sections  after  the  examination  of  one  of 

,  ^^nf*  ot     ^^^^^  ^^  impression  that  it  belonged  to  the  same 

^^1  by  Fea5K  B.  Bbodabd,  M. A.  Oxon.,  Prosector  to  the  Society. 
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species  as  the  other  two,  but  I  find  that  it  is  an  Enchytnrid,  the 
anatoniy  of  which,  however,  I  have  not  yet  worked  over. 

Of  the  two  other  specimens  one  remains  entire,  and  was  returned 
to  the  British  Museum,  the  drawing  of  the  external  surface  (Plate 
VII.  fig.  1)  being  taken  from  it;  the  second  was  partially  cut  into 
sections — lufter  being  opened  and  examined — ^the  anterior  twenty 
somites  being  cut  sagittally,  the  posterior  portion  transrersely. 

The  chief  diaracters  of  the  worm  may  be  summed  up  as  follows : — 

(1)  The  eight  chatiB   are   isolated,   though   they  are  not   all 
equidistant. 

(2)  The  eUteUum  is  complete,  and  occupies  somites  ziii.  to  xviiL 

(3)  The  male  pores  are  on  somite  xTiii. 

(4)  The  nephridiopores  alternate  in  position,  one  series  being  in 

line  with  the  cbaetae  "3,"  the  other  with  the  chsetse  *M. 
There  are  (5)  one  pair  of  testes  in  somite  x. ;    (6)  one  pair  of 
spermsaes  in  somite  zi. ;  and  (7)  four  pairs  of  nermaihecce, 
without  diverticula,  in  somites  vi.,  vii.,  viii.,  and  ix. 

(8)  The  cylindrical  |7ro#^a^e  lies  in  somite  xviii. 

(9)  The   gizzard    occupies   somite  ▼•;    there  are  no  definite 

oesophageal  diverticula. 

The  Earthworm  which  appears  to  agree  most  clearly  with  this 
diagnosis  is  Plutellus  heteraporus  ^  from  Pennsylvania;  but  this  worm, 
according  to  Perrier's  description,  presents  two  very  striking  anom- 
alies, which  do  not  occur  in  the  present  instance :  {a)  the  nephridia 
are  entirely  confined  to  one  somite,  t.  e.  the  funnel  does  not  perforate 
the  septum  ;  (b)  the  *'  ovary  "  is  placed  anteriorly  to  the  testes. 

But  these  two  peculiarities  are  anomalous,  not  amongst  Earthworms 
only  but  amongst  all  the  Oliffochata  ;  the  post-septal  position  of  the 
nepbridiostome  is  indeed  totidly  at  variance  with  the  arrangement  met 
with  throughout  the  whole  group  of  Chatapoda ;  hence,  we  must  look 
with  very  great  suspicion  on  these  supposed  characters,  and  indeed 
Perrier  himself,  in  writing  of  the  presumed  **  ovary  "  in  the  tenth 
somite,  recognizes  its  abnormal  position  and  expresses  himself,  not 
only  with  great  caution,  but  also  with  a  good  deal  of  doubt — *'Mais 
nous  devons  dire  qu'Ji  cet  egard  not  re  conviction  est  loin  d*6tre  aussi 
complete  qu'en  ce  qui  concerne  les  testicules." 

Most  zoologists  working  on  this  group  have  thrown  doubts  on  the 
accuracy  of  these  supposed  facts,  and  this  without  impugning  the 
carefulness  of  M.  Perrier,  for  he  had  two  specimens  only,  and  these, 
having  lain  in  spirit  for  50  years  and  more,  were  in  a  very  bad 
condition  of  preservation ;  moreover,  his  statements  were  drawn  from 
observations  on  the  dissected  specimens,  which  are  not  so  likelj  to 
be  correct  as  those  obtained  from  examination  of  serial  sections. 

We  must  then  remove  these  two  characteristics  from  the  diagnosis 
of  the  genus  Plutellus,  and  thereby  we  bring  the  worm  into  accord 
with  what  has  become  regarded  as  the  normal  condition  of  things. 

I  believe  the  worm  which  forms  the  subject  of  this  communication 

1  Ed.  Perrier,  Arch,  de  Zool.  Bxp6r.  ii.  1873. 
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iO  mm.)  aod  «  compuativelj  great 
hsn  y  inch  (4  mm.)  ;  the  length  of 
distance  from  its  anterior  margiD  to 
nm.'  There  are  126  somites  id  the 
red  ;  thej  are  all  well  marked  and 
The  two  extremities  of  the  worm  are 
blj  attenuated,  and  at  the  posterior 
lated. 
nd  completely  dovetailed  into   the 

is  TuJIy  developed,  extends  all  round 
le  exception  of  (he  median  t-entral 
)ort  (lortion  of  the  first  somite. 
;  entirely  obliterated  and  the  anterior 
r  sharply  defined.    In  the  specimen 

was  not  GO  fallj  developed,  the 
B  less  glandulnr  and  the  grooves  less 
cimen,  and  s  pair  of  papillae  exist  on 
'l"and"2."  In  the  fully  matured 
of  this  somite  extends  ventrally  so  as 

papillffi,  which  are  then  no  longer 

ilium  is  also  complete,  occupying 
ing  the  anterior  part  of  somite  xriii.] 
ire  isolated  ;  the  Tentralmost — <»n- 
'1" — on  each  side  is  close  to  the 
1 "  1"  and  "  2  "  be  taken  as  the  unit, 
neen  the  Tcntral  chstn  of  the  two 
»nd  and  third  is  l^-S,  that  between 
orsal  area,  between  the  dorsalmost 
iS;  the  chffitiB  "4"  lie  dorsally 
eriorly  the  space  "  1-2"  is  slightly 
d  anteriorly  to  the  clitellum,  space 

are  equidistant,  but  posteriorly  the 
:ttle  greater  than  the  lateral  spaces, 
tie  less  than  anteriorly.] 
the  usual  lumbricid  form,  without 
lified,  copulatory  chiete  of  any  sort, 
bible  externally  in  my  specimens, 
iiid  the  segments  probably  a  good 
? ;  but  I  And  from  my  longitudiusl 
ing  arrangement  (Plate  VII.  figs.  2 
)  auterior  margin  of  somite  iii.,  and, 
an  15  cm.  ss  length  of  body,  6  mm.  u 
littauce  from  ths  eitremitj  of  the  body. 
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Kke  the  pore  of  the  next  somite,  is  in  line  with  the  chset®  'M  " ;  the 
pores  in  somites  t.,  Tii.,  ix.>  xi.,  xiii.,  xv.,  &c.  are  in  line  with  chaetn 
"3";  those  of  the  eTen-nnmhered  somites  are  in  line  with  chsetse  "4"; 
but  in  the  case  of  somites  yi.,  viii.,  x.,  xii.,  I  did  not  actually  see  the 
pores,  IS  the  dorsal  bodj-waU  in  this  region  of  the  body  had  been 
injared  in  dissecting  the  worm,  but  there  is  no  pore  in  either  of 
these  somites  in  line  with  either  of  the  other  chsetse. 

[In  P.  heteropomsj  the  nephridiopores  of  somites  iii.,  iv.,  v.,  vi.  are 
in  line  with  the  third  chsetse,  those  of  vii.,  ix.,  xi.,  &c.  with  the  fourth 
chaste,  and  those  of  viii.,  x.,  xii.,  &c.  with  the  second  cheetae,  with 
some  dJYergence  from  regularity  in  certain  somites.] 

The  male  pores  are  on  somite  xviii.,  just  between  the  first  and 
second  ebaetss  ;  but  in  the  immature  specimen,  as  I  have  mentioned, 
there  is  a  pair  of  papillse  in  this  position,  which  carry  the  pores ; 
the  papillae  in  the  fully  developed  individual  being  continuous  with 
the  rest  of  the  glandular  modification  of  the  clitellum. 

With  regard  to  P.  heteroporus^  Perrier  states  (p.  255)  "  il  nous 
semble  que  les  orifices  m&les  ^taient  accompagnds  chacun  d'une 
papille  en  avant  et  en  arri^re,"  but  owing  to  the  state  of  preservation 
of  the  worm  he  was  uncertain  on  the  point.  The  figure  (Plate  VII. 
fig.  1)  which  accompanies  the  present  paper  might  suggest  these 
papillae,  but  the  slight  pit  represented  between  somites  xvii.  and  xTiii. 
is  not  the  male  pore,  which  lies  on  the  slight  papilla  on  somite  xviii. 
I  was  unable  to  see  the  pores  in  somite  x.  which  Perrier  regarded 
as  those  of  his  '*  oviducts  " ;  they,  in  fact,  do  not  exist  in  the  present 
worm.  With  regard  to  these  pores,  his  figures  are  not  in  agreement 
with  one  another. 

The  spermathecal  pores  (which  are  in  line  with  chsetse  **  2,"  at  the 
anterior  margin  of  somites  vi.  to  ix.)  and  oviducal  pores  (on  somite 
xiv.)  are  not  visible  in  surface  view. 

There  appear  to  be  no  dorsal  pores ;  this  is  one  of  the  few  points 
m  which  my  specimen  differs  from  P.  heteroporus. 

Internal  Anatomy, 

The  septa  bounding  posteriorly  each  of  the  somites  v.  to  xi.  are 
CQp^iderahly  pouched  centrally,  so  that  the  organs  in  these  somites 
11^  <:arried  backwards  in  such  a  way  that  they  appear  to  occupy  a 
jflif^  posterior  position  than  they  actually  have  ;  the  septa  behind  the 
I'^^'Mtes  viii.  to  xii.  are  slightly  stronger  than  the  others  (Plate  VII. 

^he  nepkridia  conform  to  the  usual  type  ;  the  coiled  tube  pre- 
?^**ng  tie  three  regions  which  I  have  described  ^  in  those  of 
^^^^^rieus  and  which  appear   to    be  pretty  generally  present   in 

"25^*"®?^™  "  Earthworms. 

.  ^he  muscular  region  or  **  bladder  "  is  very  large,  and  differs  in 
^  ^O  the  two  series  of  nephridia.     The  funnel  has  the  normal 

^^^ture  and  position — t.  e.  it  is  prseseptal. 
^^e  genital  organs  have  the  following  arrangement,  as  determined 

The  Nephiidi^im  of  lAtmbHcm,**  Quart.  Joum.  Micr.  SoL  xzxii.  p.  294. 
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niDadon  of  a  series  of  longitndiiiBl 

lomite  X.  enclosed  with  the  dilated 
IS  below  the  got  from  side  to  side, 
i  followine  somite;  of  the  latter 
men  examined — which,  it  mnst  be 
quite  mature ;  they  do  not  extend 
lomites,  but  are  entirely  contained 
a.  toe). 
ices  die  "  testicales,"  u  e.  sperm- 

le  to  somite  zriii.,  in  which  lies  a 
Each  prostate  is  cylindrical,  and 
iod,  which  is  slightly  recurred,  lies 
continued  as  a  narrow  muscular 
wall  to  the  external  pore ;  this 
I  the  sperm-duct  immediately  after 
ion  of  the  organ. 

nfined  to  their  somite,  and  their 
.hat  of  Periehceta  and  other  wonns. 
id  is  several  times  beat,  as  in 
entrally,   where    the  penial    duct 

xui.  (Plate  VII.  fig.  3,  ».),  and  the 

The  gonad  is  fairiy  large,  and  iu 
reater  part  of  the  cavity  of  the 
it  wards  on  each  aide. 

no  structures  in  somite  x.  which 
s";  indeed,  he  himself  felt  uncer- 
iaterpretation  of  these  grape-like 
y  might  be  an  anterior  pair  of 
e  remarks,  however,  that  their 
he  sperm-sacs  in  somite  xii.  and 

grosses  granulations  r^fringentes, 
)T  des  spheres,  su  centre  desquelles 
nee  de  T&icule  transparente  et  des 
3  doubt  on  tbe  matter  of  interpre- 

;  there  is,  indeed,  nothing  in  his 
believe  that  these  structures  are 
lat  a  large  funnel,  like  that  of  the 
— i.  e.  in  the  position  in  which  I 
we  may  conclude  that  these  organs, 

are  massea  of  young  stages  in  the 

h  have  becon —  ' —  --  '*■' *'- 

vhich  after 
lysts  of  ilfoni 
cribed  as  " 
It  be  was  de{ 
s  filaments" 
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ipheres,  and  younger  stages  in  the  development  of  spermatozoa, 
though  their  position  in  this  somite  is  rather  difficult  to  explain,  except 
on  the  idea  that  the  septa,  here  delicate,  may  have  hecome  ruptured 
or  displaced  in  dissection.  But  Perrier  was  a  very  careful  dissector, 
and  be  had  had  great  experience  in  the  dissection  of  Earthworms, 
so  that  it  is  scarcely  justifiable  to  suggest  a  mistake  in  the  matter. 

Id  ?.;7frrtert  there  are  four  pairs  of  spermathecse  lying  in  somites 
TL  to  ix. ;  each  is  an  ovoid  sac,  without  any  distinct  neck  or  duct  and 
without  a  diverticulum  (Plate  YII.  fig.  3,  spth.).  Each  sac  opens 
at  the  anterior  margin  of  its  somite — ^practically  intersegmentally — 
m  a  line  with  the  second  chaetSB. 

[In  P,  heteroporus  there  are  five  pairs,  the  additional  pair  being 
in  somite  ▼. ;  each  sac  has  a  diverticulum.] 

I  may  add  that  in  the  genus  PericTueta  we  find  species  with  and 
■pedes  without  diverticula  to  the  sperraathecsB. 

In  the  alimentary  tract  the  position  of  the  gizzard  is  to  be  noted  ; 
it  lies,  as  seen  in  sections,  entirely  in  somite  v.,  though  its  hinder 
extremity  is  carried  back  to  the  level  of  somite  ix.  (Plate  YII. 
%  3,^.). 

The  following  region  of  the  gut,  as  far  back  as  somite  xvi.,  has 
very  vascular  walls,  which  are  considerably  folded  (Plate  VII.  fig.  3). 
Bat  there  are  no  definite  *' pouches"  or  diverticula,  though  the 
general  structure  recalls  that  of  calciferous  glands ;  and  I  find  in  the 
hinder  somites  crystalline  bodies,  resembling  those  of  carbonate  of 
lime  present  in  the  glands  of  Lumbricus,  but  there  is  no  effervescence 
on  the  application  of  acetic  acid.  This  vascular  region  of  the  gut  is 
not  so  extensive  as  it  appears  on  paper,  for  the  cavities  of  somites 
vi.,  vii.,  viii.  are  exceedingly  short,  the  septa  being  almost  in  contact 
centrally. 

The  thin-walled  intestine  commences  in  somite  xvii.  or  xviii.  and 
is  very  wide,  occupying  a  considerable  extent  of  the  body-cavity ; 
there  is  no  typhloeole  (Plate  VII.  fig.  4). 

[In  P.  heteroporus  the  gizzard  is  in  somite  vii. ;  there  are  three 
pairs  of  reniform  diverticula,  with  short  ducts,  in  somites  x.,  xi.,  xii.] 

&  MiCROCBiBTA  PAPILLATA,  U.  Sp. 

We  are  acquainted  with  only  two  species^  of  this  genus,  which 
was  instituted  by  Beddard'  for  a  worm  originally  described  by  Bapp 
under  the  name  of  **  Lumbricus  microchata/*  collected  in  Cape 
Colony.  Mr.  Beddard  named  the  species  M.  rapph  and  it  received 
a  description  at  my  hands'  almost  simultaneously  with  that 
published  by  him.  I  described  the  second  species,  from  Natal, 
under  the  name  of  M.  beddardi  ^.    In  a  recent  paper'  I  have  pointed 

^  After  the  liS.  of  this  paper  had  left  my  hands,  I  reoeired  from  Dr.  D. 
Boa  a  copy  of  his  memoir,  *'Die  exotiBohen  Terricolen  des  k.  k.  Naturhia- 
torisohea Hof museum8,'*publi8hed  in  the  *  Annalen  d.  k.-k.  Nat.  Hofmusemns, ' 
Wien,  1891,  Bd.  vi.  H!eft.  3  &  4.  Herein  he  deaoribee  a  third  species, 
U.\mAami. 

'  Trana  Zool.  Soo.  xii.  1886,  p.  63. 

'  Q.  J.M.  So.  voL  Trn.  p.  267. 

'  JW.  xxTii  p.  77. 

•  "An  Attempt  to  OUmify  Earthworma,"  ibid,  xxxi.  p.  215. 
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ites,  as  it  atsnds  ia  my  description. 
Idard  '^haa  likewise  made  certain 
retation  of  certain  o^aas,  which 
drance  in  our  knowledge  of  the 
JTe  a  figure  (Plate  Yllt.  fig.  8)  of 
io  illustration  of  m;  remarks  on 
I  somite. 

igth  of  10  inches  and  a  breadth 
than  either  of  the  two  prerioOBlT 
I  am  unable  to  speak,  for,  as  u 
itly  been  conBiderably  changed  by 

5)  is,  aa  in  M.  beddardi,  broad  aud 
which  extend  into  ihe  first  somite 
M.  belli) ;  this  somite  is  similarly 

The  following  gomitea  are  bi-  or 
weeu  the  annuli  are  in  some  cases 
I  the  somites,  so  much  so,  indeed, 
irious  external  characters  I  at  fint 

The  first  three  somites  are  not 
linth  inclusive  are  bii-annulated 
null  being  very  deep ;  posteriorly 
mulated.  This  same  well-marked 
a  I  hare  pointed  out  and  figured, 

define  the  soraitea,  and,  as  in  the 
les  per  eomibe,  the  individuals  of  a 
:  outer  couple  is  quite  lateral  in 
een  the  dorsal  and  ventral  me<lian 
re  latero-ventral.  The  interspace 
plea  ia  about  equal  to  the  space 

The  chtette  themselves  are  very 
;b,  indeed,  I  bad  to  make  use  of 
'  to  aee  them  ;  they  commence  in 
that  the  first  somite  is  biannulato, 
)  the  chntK  occur  in  the  second 
I  similar  to  the  second  ring  of  the 
^s  exhibit  an  interesting  series  of 
,  belli  the  first  and  second  somites 
;nt  oil  the  latter.  In  Jf.  btddardi 
inrked  off  from  one  another  (Plate 
first  somite  carriea  cliRtse  in  ita 
ough  the  somites  are  distinct,  the 

fa  M.  rappi  the  tyio  somites  are 
n)  one  auolber;    the  first  aunulua 
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probably  is  somite  i.,  and  the  next  two  annuli  belong  to  somite  ii. 
(see  pi.  zv.  fig.  1  of  my  paper,  loe,  cit.). 

The  chsetse  of  both  the  new  species  dififer  from  those  of  the 
prerioas  species  in  the  presence  of  an  "  ornamentation/'  similar  to 
tbit  of  the  cbsetsB  in  Rhinodrilus^^  and  consisting  of  longitudinal 
rows  of  obliquely  transverse  ridges'*. 

The  diieUum  is  evidently  not  fnlly  developed,  but  the  inters^ 
mental  grooves  on  the  dorsal  surface  of  somites  zix.  to  xxviii. 
are  partially  obliterated  (this  area  includes  the  26th  to  35th  annuli). 
Along  each  side  of  the  body  there  is  a  very  pronounced  latero-ventral 
ridge  extending  across  somites  xvi.  to  xx.,  the  body  being  here 
flattened,  though  probably  the  appearance,  as  represented  in  the 
figure  (Plate  VII.  fig.  5,  t,p,),  is  less  marked  during  life.  This 
ndge  is  glandular  and  appears  to  correspond  with  the  structures 
known  as  the  "  tubercula  pubertatis  "  in  LumbricuSt  Alfolobophora, 
Rhmodrilus^  &c. 

By  teasing  up  the  body-wall,  and  by  the  examination  of  sections,  I 
find  the  clitellar  cells  to  occur  over  a  much  wider  area  than  that 
represented  by  the  above  numbers,  viz.  as  far  forwards  as  somite  x., 
so  that  we  may,  I  think,  conclude  that  the  clitellum,  when  fully 
developed,  covers  the  somites  x.  to  xxx.  This  agrees  closely  with 
the  extent  of  the  same  organ  in  M.  rappi  as  described  by  Beddard ; 
in  the  specimen  examined  by  myself  it  occupied  somites  xiv.  to 
xxvi.'  In  M,  beddardi  the  clitellum  is  less  extensive,  covering 
somites  xL  to  xxiii. ;  but  in  neither  of  these  species  did  I  find  the 
Uinits  well  defined. 

Although  I  did  not  observe,  when  I  was  engaged  upon  the  previous 
species,  anything  like  tubercula  pubertatis,  yet  I  figured  for  Jf. 
rappi  *  the  ventral  edges  of  the  clitellum  as  being  well  marked  and 
thickened  ;  a  re-examination,  too,  of  specimens  of  M,  beddardi  re- 
veals, though  in  a  very  indistinct  manner,  owing  to  their  very  poor 
condition,  a  band  along  each  side  of  the  clitellum,  which  is  no  doubt 
of  the  same  nature. 

The  nephridiopores  are,  as  in  the  other  two  species,  very  distinct 
even  along  the  clitellum  ;  they  are  placed  in  front  of  the  outer 
chaeta,  t.  e.  along  the  sides  of  the  body,  the  first  nephridiopore 
occurring  in  somite  iii.  There  are  no  dorsal  pores,  nor  could  I  detect 
aoy  of  the  generative  apertures.  But  on  either  side  of  each  of  the 
somites  x.  and  xxiii.,  that  is  on  the  somites  which  carry  the  8th  and 
2 1  St  nephridiopores  respectively,  occupying  the  position  of  the  inner 
chsts,  is  a  rounded  papilla  (Plate  Vil.  fig.  5,  cp,,  cp\\  slightly  pitted 

'  Perrier,  "  Lomb.  terr./*  Nout.  Arch  d.  MuB^um,  1872,  pL  i.  fig.  11 ;  Horst, 
Notes  from  Leyden  MuBeum,  1887,  pL  i.  fig.  7. 

'  Mr.  Beddfl^  has  reoentlj  described,  in  the  '  Annals  &  Mag.  Nat  Hist.'  Feb. 
1892,  ornamented  oh»te  in  Anteus^  Oeoscolex,  and  PotUoicoUx^  Sohmarda 
(Uroekmta^  Perrier). 

'  As  I  hare  remarked  in  my  "  Attempt  to  Classify  Earthworms,'*  we  must 
increase  the  numbers  given  in  my  description  of  M,  rappi  by  one^  as  the 
apparent  first  somite  is  in  all  probability  somite  i  and  ii.,  the  ohcetce  of  somite 
ii.  hafing  disappeared. 

*'  hoc.  eU,  pL  zv.  fig.  1. 
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this  pit  is  a  smaller  whitish  papilla 
«  pore  (Plate  VII.  6g.  7). 
it  the  hinder  pair  of  the  papillte 
sperm-ducts,  but  no  such  relation 
lln  is  represented  internally  by  a 
ing  (Plate  VIII.  fig.  9),  from  the 
n  as  the  case  may  be)  there  passes 
bres  (m).  These  are  muscle-fibres 
ir  sac  coatnining  the  cbKtse,  which 
K,  from  which  they  differ  only  in 

lowing  structure  (which  is  closely 
I,  of  which  a  figure  is  appended 
>re  at  the  spex  of  the  inner  papilla 
lumnar  cells  (ep.)  forming  a  definite 
c  extends  in  an  irregular  way  for 
lire,  and  its  epithelium  is,  at  places, 
:  epithelium  are  numerous  bundles 
ally  arranged,  some  circularly,  and 
tranaversc  section  of  the  body-wall 
These  fibres  can  be  traced  Into  the 
i,  (rem  which  they  are  evidently 
utaide  the  muscular  coat — thotigh 
marked  line  such  as  the  figure 
llnr  cells  arranged  in  groups  (fig. 
tween  the  groups  and  amongst  the 
;be  whole  is  a  layer  of  flBttened 
,  which  dips  down  between  the 
iscle-fibres  are  found  only  near  the 
which  forms  the  external  papilla ; 
le  clitetlar  cells  abut  immediately 

nee  in  structure  betweea  this  organ 

in  function  and  capable  of  slight 
tria)  of  Periehata,  Aeanthodriliu, 
owever,  is  more  definitely  marked 
lese,  and  recalls,  rather,  the  pros- 
>mpare  the  structure  of  the  oi^n 
f  IdonUigaater  we  shall  see  a  still 

in  the  latter  genus  there  is,  ac- 
I ',  no  membranous  ctelomic  epi- 
represent  this  layer. 
ilidx,  Geotcoleeida,  and  Lumbri- 

recognited  as  being  present,  but 
e  or  less  conspicuous  swelling  of 
I  by  the  aperm-dact  in  its  passage 
rachydrilua,  Criodriliu,  aad  CaUi- 

tbe  histology  of  these,  however, 

119  Ac  pL  xu.  flg.  11. 
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fwords  are  scanty.  In  Criodrilua  I  mention  S  briefly,  the  "  hemi- 
spherical gland,  which  may  be  called  a  prostate,"  and  which  **  con- 
sists of  cells  similar  to  those  forming  the  epidermis  of  the  clitellum 
snd  quite  cootinaoos  with  them  ;  the  gland  appears  to  be  formed 
only  by  a  hemispherical  thickening  of  the  epidermis  over  this  area." 
Rost^  refers  to  this  organ  as  "  atrium."  In  the  case  of  Callidrilus, 
MJchaelsea'  states  that  this  ''doubtful  prostate"  consists  of  small 
gnnalar  cells,  with  indistinct  bouudnries,  the  nuclei  sometimes  being 
scarcely  recognizable  ;  in  the  same  place  he  describes — though  very 
briefly— ftnictures  of  the  same  nature  as  those  in  Micr.  papillata 
as  occurring  in  Kynotus  madagascariensU ;  to  which  I  shall  refer 
liter  on  in  this  paper. 

The  nature  of  the  organ  in  Qeoseolex  is  unknown.  But  Micros 
ckata  (and  probably  Kynotus)  differs  from  the  rest  in  that  this 
gland  is  entirely  independent  of  the  sperm-duct ;  whereas  in  pros- 
tatiferotts  worms  (that  is,  those  of  the  families  CryptodrUidce^ 
Periehatida,  Aeanthodrilida,  EudrUidcBy  &c.)  this  gland  is  always 
in  connection  with  the  sperm-duct,  or  in  its  immediate  neighbourhood ; 
moreoYer,  it  is  tubular  in  general  character  and  is  apparently  a  more 
efficient  organ  of  copulation  than  in  these  other  cases. 

We  are  in  ignorance  of  the  real  function  of  the  prostate  or  of  the 
"genital  duct "  in  these  prostatiferous  worms ;  but  there  is,  pro- 
bably, a  protrusion  of  the  muscular  duct  during  copulation,  and  an 
insertion  thereof  into  the  spermatheca,  as  there  is  undoubtedly 
in  such  forms  as  the  TubifieidtB :  but  in  the  case  of  Microchceta 
such  a  penial  function  is  impossible^  for  there  is  no  sac  into 
which  such  a  papilla  could  be  inserted ;  it  probably,  however, 
serres  as  a  sucker.  The  small  papilla  in  the  terminal  pit  of  the 
larger  one,  the  muscular  arrangements,  and  the  folded  cavity  suggest 
such  a  sucking-organ ;  and,  no  doubt,  the  copulating  chsetsB  serve  to 
aid  this  apparatus  in  holding  on  to  another  worm  *. 

It  is  not  necessary  to  think  that  this  suckiug-apparatus  in  Micro- 
dutta  is  the  forerunner  of  the  prostates  with  their  protrusible  duct, 
though  it  is  quite  possible  that  this  latter  organ  may  have  arisen 
from  some  such  apparatus  as  b  present  in  Brachydrilus,  Geoscolex^ 
&C.,  where  the  ''  sucker  "  is  perforated  by  the  sperm-duct.  During 
copulation  in  Lumbricua,  &c.,  the  ventral  surface  of  the  clitellum 
itself,  bounded  by  the  tubercula  pubertatis,  very  probably  acts  as 
a  sucker;  here   in  Microchata  a  more  specialized  apparatus,  on 

*  "  Stodies  in  Sarthworms,  UL/'  Q.  J.  M.  So.  zxyii.  p.  568. 

'  "Sul  CriodrUus  laouum;*  Mem.  d.  B.  Aocad.  d.  Soi.  d.  Torino,  ser.  2, 
tom.  xxzriii. 
'  "  Terrioolen  d.  Berliner  Zool.  Samml.,"  Arch,  f.  Naturgeech.  1891. 

*  Bon  detcribes  (Ann.  d.  k.  k.  Nalur.  Hofmus.  1891)  certain  glandular 
bodiei  in  M.  benhami  (in  somites  xi.  to  xxviii.)  which  appear  to  have  a  some- 
vhftt  aimiiar  Btructure ;  but  he  mentions  no  external  papilUo :  he  compares 
them  with  the  "  pyriform  glands  "  of  Urobenua  and  UrochcBta,  and  suggests,  as 
1  bare  done,  their  possible  oonnection  with  the  prostates  of  other  worma  ;  and 
hb  species  forms  an  interesting  liiilc  between  the  arrangement  in  Urobemu  and 
^'jKipiliaia,  though  the  structures  in  M,  benhami  do  not  appear  to  have  any 
eopulalQtj  fonotiona. 

Proc.  Zool.  Soc— 1892,  No.  X.  10 
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definite  spots,  lias  taken  the  place  of,  or  is  deyeloped  in  addition  to, 
this  clitellar  suckine  arrangement. 

It  is  very  generally  believed  that  in  Lumbricus  herculeusy  Savigny 
(L.  terrestris,  auct.),  a  mucous  band  is  developed  around  the  bodies 
of  the  two  worms  during  the  process  of  copulation :  but,  from  my 
own  repeated  observations  of  the  act  in  Lumbricus,  I  can  state,  as 
some  of  the  older  authors  have  stated,  that  such  a  band  does  not 
exist.  There  is  such  a  band  in  Allolohophora  fcetida  and  no  doubt 
in  other  species,  but  in  Lutnbricus  the  two  worms  are  joined 
together,  and  that  pretty  firmly,  by  the  action  of  the  tubercula 
pubertatisy  and  no  doubt  by  a  certain  amount  of  sucking-action, 
exerted  by  the  ventral  region,  not  only  of  the  clitellum,  but  also  of 
all  that  part  of  the  body  lying  between  that  and  the  fifteenth  somite, 
which  is  converted  into  a  groove  by  the  action  of  a  band  of  muscles 
passing  from  one  side  to  the  other — the  arched  muscles  ^. 

In  worms,  such  as  PerichcBta  and  Aeanthodrilus,  &c.,  where  the 
clitellum  is  "complete"  or  nearly  so,  and  where  no  tubercula 
pubertatU  exist,  there  is  no  evidence  of  any  power  of  converting  the 
ventral  surface  of  the  body  into  an  adhesive  apparatus :  and  it  is  in 
these  forms  that  a  (probably)  protrusible  penis — or  muscular  duct  of 
the  prostate — exists.  This  organ  has  either  ( 1)  actually  replaced  the 
adhesive  arrangement  such  as  exists  in  Lumbricus,  in  which  case  the 
sucking-papillae,  independent  of  the  sperm-duct  in  Mieroch^eia  and 
the  (probably)  similar  apparatus  around  the  male  pore  in  Geascoles, 
BrachydriluSy  Criodrilus,  may  represent  stages  in  the  process ;  or 
(2)  the  two  modes  of  copulation  may  have  arisen  independently. 

The  Internal  Anatomy, 

In  the  arrangement  of  its  internal  organs  M,  papilla ta  agrees 
closely  with  that  of  the  previous  species. 

The  nephridia^  though  smaller,  present  the  characteristic  tuft 
of  coiled  tubules  at  the  end  of  a  fairly  large  bladder ;  the  "  fine 
tube  "  ^  presents  the  same  peculiar  branching  and  anastomoses  that 
I  have  described  for  M,  rappi  ^. 

The  dorsal  bloodrveeeel  is  doubled  in  the  somites  v.,  vi.,  vii.,  viii., 
and  ix.,  and  in  the  last  somite  is  dilated  to  form  a  double  heart-like 
organ ;  in  each  case  the  two  vessels  unite  at  each  end  of  the 
somite  td  form  a  single  tube  perforating  the  septa ;  in  M.  rmpi 
this  doubling  occurs  in  the  same  somites,  but  in  M.  beddardi  it  is 
limited  to  somites  vii.,  viii.,  and  ix. 

Large  mouiliform  "  lateral  hearts  *'  exist  in  the  present  species  in 
somites  ix.,  x.,  xi.,  and  smaller  ones  in  somites  vii.  and  viii.,  as  in 
M,  rappi. 

With  regard  to  the  alimentary  tracts  the  chief  features  to  be  noted 
are  (a)  the  gizzard,  vehich  appears  to  occupy  somite  vi.,  and  (6)  the 
oesophageal  diverticula  or  calciferous  glands  ;  of  these  there  is  but 

^  Oerfontaine,  *<Beoh.  sur  le  Syst  cutan6  et  sur  le  Syst.  musculaire  du  Lomb. 
terr./*  Arch,  de  Biologie,  x.  1890,  pL  zu.  fig.  26,  p.  407. 
2  <<  The  Nephridium  of  LumbrioHS,*'  Q.  J.  M.  So.  xxxii. 
*  Q.  J.M.60.  xzfi  pL  zvi.  fig.  21,  and  pi.  xvi.  6u  fig.  31. 
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one  ptir  in  somite  ix.— one  somite  anterior  to  that  of  M,  rappi.  la 
M,  beddardi,  however,  the  gland  is  partly  in  somite  ix.  ana  partly 
in  somite  x.,  occupying,  as  it  were,  an  intermediate  position  between 
tbat  of  the  other  two  species. 

The  genital  organs. — ^There  are  apparently  three  pairs  of  sperm- 
ncs,  but  in  reality  only  two  pairs  are  present,  eacli  sac  heing  con- 
stricted into  a  larger  anterior  portion,  and  a  small  posterior  and  more 
rentrally  situated  lobe.  The  two  larger  sacs  (Plate  VIII.  fig.  13, 
At  B)  lie  in  somites  x.  and  xi. ;  the  posterior  lobes,  constricted  by 
tbe  lepta,  lie  in  somites  xi.  and  xii.  ((7,  D).  There  are  no  median 
stcs. 

The  two  pairs  of  testes  and  of  ciliated  rosettes,  which  lie  in  somites 
x*  and  xL,  are  enclosed  in  the  larger  portions  of  the  sacs. 

In  If.  rappi  there  is  the  same  kind  of  subdivision  of  the  sperm- 
ttcs>  the  anterior  lohe,  however,  of  each  being  the  smaller  and 
eoDtaining  the  testes;  they  occupy  (according  to  the  amended 
Domberbg  of  the  somites)  the  same  position  as  in  the  present 
spcciet. 

Tbe  two  sperm-ducts  of  one  side  unite  in  somite  xii.,  hut  I  was 
Qoable  to  trace  them  onwards ;  they  have  no  connection  with  either 
of  the  copnlatory  apparatus  mentioned  above. 

The  spermatkeca  have  the  same  arrangement  as  in  the  other 
species ;  that  is,  a  row  of  ten  or  twelve  very  small  oval  sacs  on  the 
Ulterior  margin  of  each  side  of  somites  xiii.  and  xiv. 

In  M.  rappi  there  are  fewer  in  each  row,  but  four  rows  on  each 
>ule,  and  some  of  them  are  curved.  •  Similar  spermathecss  exist  in 
Brackydrilus  ^  and  in  Kynotus. 

C.  MicRocHjrrA  belli,  n.  sp. 

This  species  agrees  in  its  anatomy  very  closely  with  M,  heddardi, 
i  name  it  after  my  friend  Prof.  Jeffrey  Bell,  who  has  enabled  me  to 
examine  and  study  a  large  number  of  Earthworms  presented  to  the 
National  Collection  '. 

Its  length  is  8  inches  and  its  diameter  is  |  inch. 

It  had  apparently  been  allowed  to  become  dry  at  some  period 
before  it  reached  me,  as  the  worm  is  much  shrivelled,  and  a  dark 
brown,  hardened,  plate-like  structure  occupies  the  dorsal  surface  of 
somites  xiiL  to  xxi.  and  part  of  the  next  somite ;  this  *'  saddle  " 
extends  laterally  as  far  as  the  nephridiopores,  or  line  of  tbe  outer 
chste.  This  brown  area  appears  to  represent  the  clitellum.  Along 
^lateral  boundary  of  part  of  the  clitellum  is  a  broadisb  baud,  having 
a  glandular  appearance,  crossing  the  somites  xv.,  xvi.,  xvii.,  xviii., 
and  part  of  xix.  This  recalls  the  tubercula  pubertatis  of  the  Lum- 
^rieu2ee,  and  a  similar  structure  is  already  known  in  Rhinodrilus 
*od  HormogasteTy  and  Horst  speaks  of  something  of  the  sort  in 
^j/phidrilus^.    On  the  ventral  surface  these  segments,  though  dis- 

^  Benbam,  **  An  Attempt  to  Olaasify  Earthworms,"  Q.  J.  M .  So.  irri.  p.  256, 

^  The  nedmens  of  M,papittata  and  M.  heUi  are  now  in  the  ooUection  of  the 
British  Momim. 


'  In  3f.  henhamit  Boaa,  loc,  gU,  also  de^ribes  tubercula  pubertatis, 

10» 
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tinctly  marked  off  from  the  clitellum,  are  more  sharply  separated 
from  one  another  than  is  the  case  elsewhere  in  the  bodj.  The 
histological  structure  of  the  tubercula  is  represented  in  Plate  YIII. 
fig.  14. 

On  each  side  of  somite  xiii.,  between  the  outer  and  inner  couples 
of  chsetsB,  and  rather  nearer  to  the  former,  is  a  copulatorj  papUla, 
similar  to  those  I  have  described  above  for  M.  paoUlata, 

The  nephridiopores  and  the  oviducal  pores  have  tne  usual  positions  ; 
I  could  not  detect  any  other  apertures. 

The  chaetSB  have  the  same  arrangement  and  markings  as  in  3f . 
papillata  i  they  are  longer  than  in  that  species  and  commence  on  the 
second  somite. 

The  annuli  of  the  anterior  somites  are  extremely  well  marked  by 
deep  grooves  (Plate  VII.  fig.  6).  The  first  somite  is  simple ;  the 
second  is  triannulated ;  the  third  is  biannulated ;  somites  iv.  to  ix. 
(inclusive)  are  triannulated,  the  third  annulus  in  each  case  being 
very  distinctly  marked  off;  the  tenth  is  biannulated  ;  the  following 
ones  are  hi-  or  triannulated,  though  the  annuU  are  not  so  distinctly 
separated. 

Of  the  internal  organs,  one  or  two  features  are  worthy  of  note. 
Three  septa  are  stronger  than  the  others ;  the  first  lies  between  somites 
iv.  and  v.,  the  second  strong  one  lies  in  the  middle  of  the  somite 
viii.,  the  third  in  the  middle  of  somite  ix. 

The  oesophageal  glands  are  nipped  by  the  septum  between 
somites  ix.  and  x.,  as  in  M,  beddardi.  There  is  only  one  pair  of 
ciliated  rosettes  (and  probably,  therefore,  of  testes)  in  somite  x.  and 
one  pair  of  sperm-sacs  in  the  same  somite. 

In  M.  beddardi,  also,  there  is  but  a  single  pair  of  each  of  these 
organs — the  testes  in  somite  x.,  the  sperm-sacs  in  somite  xi. 

I  traced  the  sperm-duct  as  far  as  somite  xvi.,  where  it  enters  the 
muscles  of  the  body-wall.  But  I  have  been  unable  to  determine  the 
position  of  the  external  aperture  ;  for  I  did  not  wish  to  injure  the 
single  specimen. 

In  M,  rappi  the  spermducal  pore  lies  in  somite  xx. ;  but  I  was 
unable  to  find  the  pore  in  M.  beddardi,  where,  however,  it  has 
probably  the  same  position  \ 

The  spermatheccB  are  eight  in  number,  arranged  in  couples  on 
the  anterior  margin  of  each  side  of  somites  xii.  and  xiii. ;  they  are 
larger  than  in  M,  papillata,  though  of  the  same  shape.  In  number 
and  position  they  agree  with  the  condition  in  AT.  beddardi. 

The  four  species  of  Microchata  can  thus  be  arranged  in  two 
groups : — 

I.  M.  rappi  and  if.  papillata  have  two  pairs  of  testes,  and 
very  numerous  spermathecee  arranged  in  rows  of  several  in  a 
row ;  the  oesophageal  glands  lie  wholly  in  one  somite ;  the  dortai 
vessel  is  doubled  in  each  of  the  somites  v.  to  ix. 

IL  M.  beddardi  and  M.  belli  have  but  one  pair  of  testes ;  have 
eight  spermathecee  arranged  in  couples ;  the  oesophageal  glauds  are 

^  In  M,  benktmti  this  pore  is  between  somites  xx.  and  xxL 
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indented  by  a  septam,  so  as  to  lie  partially  in  two  somites ;  the 
^onti  fessd  is  doubled  in  three  somites  only. 

Remarks  an  the  genus  Kjnotus,  Miehaehen. 

Dr.  Hicbadsen  has  recently  described  two  species  of  this  new 
gaos  which  present  certain  anatomical  features  that  are  so  unusual 
ts  to  deserre  a  reconsideration. 

Kynotut  madagaseariensie  *  and  K.  longue  ^  both  come  from 
Mdigascar. 

The  description  of  them  is  very  incomplete,  both  as  regards  ex- 
ternal and  interna]  anatomy,  owing  to  the  bad  condition  of  the 
specimens.    These  were  not  mature,  and  no  clitellum  was  present. 

The  ehatte  are  absent  in  the  anterior  part  of  the  body  in  the 
first  twenty-six  **  segments  "  (Mich.),  so  that  the  correct  interpre- 
tation of  these  external  markings  is  a  matter  of  considerable  un- 
certainty ;  nor  does  the  position  of  the  nephridiopores  aid  us  in 
determining  the  Talne  of  these  surface-markings,  as  the  author  does 
not  state  where  these  pores  commence ;  they  are  in  line  with  the  inner 
(▼ratral)  couples  of  chaetSB  in  those  segments  where  these  are  present ; 
U[  the  anterior  twenty-six  "  segments,"  however,  they  are  on  alternate 
rui^i.  The  grooves  separating  the  rings  are  stated  to  be  well 
Dirked,  and  in  K.  longus  each  *'  segment "  is  biannulated. 

Thus,  from  external  characters,  there  is  nothing  to  guide  us  to  a 
correct  enumeration  of  the  true  somites* 

Internally,  the  septa  are,  in  most  worms,  of  use,  to  some  extent  at 
Inst,  for  the  determination  of  somites,  and  the  position  of  the  sperm- 
MC8  and  ovaries  is  so  generally  constant  that  these  organs  are 
frequently  of  considerable  help  in  confirming  any  otherwise  doubtful 
determination  of  somites. 

But  according  to  Michaelsen's  view  of  the  anatomy  of  these  two 
worms,  the  first  septum  lies  between  ''segments"  7  and  8  ;  and  the 
ninth  septam  between  ''segments"  23  and  24;  so  that  two  "seg- 
ft^nU  **  (instead  of  a  single  one  as  is  usually  the  case)  occur  between 
tvery  two  sueeessive  septa.  Behind  the  ninth  septum,  however,  the 
condition  of  things  usual  in  Oligoehceta  obtains.  But  although  there 
ire  two  •'  segments,''  yet  there  is  only  one  pair  of  nephridia, 

Michaelsen  gives  no  information  as  to  the  condition  of  the  vascular 
or  nerroQS  system,  which  might  have  aided  us  in  solving  the  difficulty 
u  to  the  value  of  his  "  segments.'' 

When  I  read  his  description  of  these  worms  I  was  reminded  of 
mj  own  difficulty  in  determining  the  value  of  the  external  rings  and 
the  limits  of  the  somites  in  Microehata  rappi,  and  this  difficulty 
(till  further  impressed  itself  on  me  when  I  examined  the  specimens 
of  the  two  new  species  of  the  genus  described  in  the  present  paper  ; 
It  first  I  reckoned  as  somites  the  markings  which  I  have  above 
termed  "annoli." 
Now,  when  we  consider  the  very  abnormal  condition  of  things 

^  Michaelfen,  Aroh.  f.  Naturmch.  1891. 

*  Miohaelsan,  Jahrb.  d.  Hamborg.  wiss.  Anatalt,  ix.  1891. 
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presented  by  the  position  and  arrangement  of  the  internal  organs, 
which  I  have  just  mentioned,  in  Kynotus^  and,  still  further,  the  posi- 
tion of  the  few  genital  organs  described  by  Michaelsen,  I  am  inclined 
to  put  a  different  interpretation  on  his  "  segments,''  and  hence  a 
different  enumeration  of  "  somites.'' 

In  K,  madaffateariensis  the  only  genital  organs  observed  are  the 
spermatheca ;  these  are  in  a  condition  similar  to  that  of  Microchceta ; 
they  are  in  rows  of  22,  26,  and  25  small  sacs  along  tlie  anterior 
margins  of  the  '^ segments"  23,  24,  and  25  respectively;  the  rows 
extending  nearly  all  round  the  body. 

In  K,  longu9  there  are  four  rows  of  eight  sperm athecae— one  row 
on  each  side  of  the  anterior  margin  of  the  "segments'*  25  and  26. 
In  this  species  he  observed  the  sperm-sacs,  of  which  there  appears 
to  be  a  pair  in  front  of  each  of  the  septa  vi.  and  vii.  ['*  Ein  Paar 
umfangreicher  Sacke,  vor  den  Dissepimenten  vi.  und  vii.«  deutete 
ich  als  Samensacke  "]• 

Now,  if  it  be  borne  in  mind  that  between  the  septa  v.  and  vi.  there 
are,  according  to  Michaelsen's  mode  of  reckoning,  two  *'  segments," 
namely  the  J6th  and  17th,  and  between  the  septa  vi.  and  vii.  like- 
wise two  "segments,"  the  18th  and  19th,  we  get  the  sperm-sacs 
occupying  a  very  abnormal  condition  indeed ;  for  in  what  Earthworm, 
of  all  the  many  genera,  do  we  find  the  sperm-sacs  originating  as  far 
backwards  as  the  1 6th  "  somite"  ?  ^  They  usually  occur  in  any  somite 
from  the  eighth  to  the  twelfth,  and  where  there  are  two  pairs  they 
nearly  always  originate  in  somites  x.  and  xi.,  or  in  somites  xi.  and  xii. 

I  believe  this  apparently  abnormally  posterior  position  of  the 
genital  organs  and  the  other  peculiarities  of  Kynotus  can  be  ex- 
plained by  interpreting  the  external  rings,  not  as  **seQmerUs**  but  as 
annuli ;  then  between  every  two  consecutive  septa  m  the  anterior 
part  of  the  body  we  shall  have  not  two  "  segments  "  but  two  annoli, 
that  is  one  somtte^  and  we  shall  find  that  matters  work  out  more  in 
accordance  with  what  we  find  in  other  Earthworms. 

Granting  that  the  gizzard  lies  in  somite  vi.,  which  is  a  very  usual 
position  for  the  organ  in  the  family  Rhinodrilid€B  (amongst  which 
Michaelsen  places  the  worm),  as  well  as  in  other  families,  the  first 
septum  lies,  not  between  "  segments  "  7  and  8,  but  behind  somite  vi., 
the  second  behind  somite  vii.,  and  so  on  ;  this  brings  the  sperm-sacs 
into  somites  xi.  and  xii.  (where  they  do  occur  in  Micr,  rappi,  in 
Rhinodrilus,  Hormogaster,  and  perhaps  in  Brachydrilus)^  and  the 
spermathece?  are  then  in  somites  xv.  and  xvi.  in  K.  longus,  and  in 
somites  xiv.,  xv.,  and  xvi.  in  K.  madagaseariensis ;  and  this  position 
agrees  with  that  of  the  sacs  in  Mic.  rappi. 

Again,  the  nephridia  will  be  one  to  each  somite.  Michaelsen 
remarks  on  the  variation  in  the  position  of  the  pores  in  the  anterior 
region  of  the  worm,  where  they  lie  in  some  "  segments  "just  behind 
the  septa,  in  others  in  the  middle  of  the  "  segments  " ;  he  sees  only 
one   explanation   of  this,   tliat   the  nephridia  were  originally  one 

^  The  condition  of  the  sacs  in  Geoscolex,  Urochata,  and  Diachata  is  qaite 
different ;  thej  may  exfcTid  into  these  somites,  but  originate  in  a  more  normal 
position. 
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piir  to  each  *'  segment "  and  that  has  disappeared.  It  seems  to  me 
tbit  we  can  just  as  readily  explain  the  apparent  anomaly  of  the 
nephridiopores  being  in  the  middle  of  the  space  between  two  septa 
by  a  reference  to  other  genera  in  which  the  areas  of  attachment  of 
septa  hare  shifted  from  their  original  position,  as  I  have  mentioned 
m  M,  beUi.  Rosa  notes  it  in  Hormogaster  ^  and  Beddard  has  re- 
ferred to  a  similar  partial  shift  of  the  septa  in  Libyodrilua  ^. 

With  regard  to  the  papillae  which  exist  on  the  25th  annulus  ('^seg- 
ment" of  Michaelsen)  in  K,  madagascariensU  and  on  the  26th  in 
K.  longusy  the  suggested  modification  of  enumeration  brings  each  to 
wmte  xvi.  Michaelsen  refers  to  them  as  carrying  the  apertures  of 
the  sperm-ducts ;  but  as  he  saw  no  sperm-duct  it  is  quite  as  probable 
that  they  are  independent  copulatory  structures,  similar  to  those  I 
ba?e  described  in  the  two  species  of  Microchata.  The  interpretation 
vhich  he  gave  to  them,  howeyer,  is  quite  natural,  and  I  myself,  till  I 
cut  sectiona  through  them,  presumed  that  they  were  the  indications 
of  the  spermducal  pores,  and  we,  as  I  have  mentioned,  know  of  no 
other  instance  (except  certain  papillae  in  Perichata,  sp.,  whose  struc- 
ture is  unknown)  of  such  organs  independent  of  the  sperm-ducts. 

According  to  my  view,  then,  the  genus  Kynotus  is  not  so  aberrant 
18  Michaelsen  belieyes.  The  genus  is  a  near  ally  of  MicroeTueia^  if, 
indeed,  it  be  not  identical  with  it,  the  link  between  it  and  M,  rappi 
(the  *'  type"  of  the  genus)  being  provided  by  the  new  species  described 
in  the  present  paper ;  and  were  it  not  for  the  very  close  agreement 
between  these  species  and  the  two  earlier  known  species  of  Micro- 
^^a  (especially  in  regard  to  calciferons  gland,  '^  hearts,"  doubling 
of  dorsal  fessel,  extent  of  clitellum,  position  of  nephridiopore),  I 
should  ha?e  referred  them  to  Michaelsen's  genius. 

EXPLANATION  OF  PLATES  Vn.  &  VHI. 

Figaree  1  to  4  illustrate  the  anatomy  of  PluieUus  perrieri. 

Pig.  1.  View  of  the  ventral  surface  of  the  anterior  end  of  the  worm,  showing  the 
arrangement  of  the  chfeUe  (the  dorsalmost  on  each  aide  not  being 
visible),  the  male  poree  ( cT)*  the  extent  of  the  clitellum.  jBc.,  pro- 
truded buccal  cavity. 

2.  Diagrammatic  view  of  a  portion  of  the  body-wall,  extendi^  from  the 

mid-rentral  line  (M.V.)  to  mid-doraal  hne  {M.I),),  The  ohstie 
(1, 2,  3,  4)  have  the  true  relative  spacing ;  neph,o,,  nephridiopores  ; 
gptkp.f  spermathecal  pores. 

3.  Seioidiagrammatic  view  of  a  sagittal  section  through  the  first  twenty 

•egments :  parts  represented  as  cut  through  are  drawn  from  the  actual 
section ;  organs  lying  beyond  these  cut  surfaces  are  put  in  from 
other  sections.  The  dotted  lines  on  the  dorsal  surface  indicate  the 
bonndariea  of  somites — in  the  actual  sections  they  are  not  present.  The 
septa  are  represented  black,  in  order  that  their  course  may  be  the 
more  readily  followed. 

Bue.,  buccal  cavity ;  cer,,  brain ;  ct.ro.,  ciliated  rosette ;  circ,  circular 
muscles  of  the  body-wall;  Comm.,  the  peripharyngeal  nerve  com- 
missure ;  ^ang\,  the  subpharyngeal  or  firat  ventral  ganglion  ;  ffen,d., 
the  "  genital  duct  ** ;  ^.,  gizzard ;  Ig.,  longitudinal  muscles  of  the 

'  "  Sulla  strutt.  d.  Hormogaster  redii,**  Mem.  d.  B.  Accad.  d.  Sci.  d.  Torino, 
■w.2,ToLxxxix. 

'  **()&  the  Stnioture  of  an  Earthworm  allied  to  Nemertodrilus*  Q.  J.  M.  8e. 
niiip.6i6. 
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body-wall ;  lg\,  their  distribution  to  the  wall  of  the  buccal  cavity ; 
nejo,^  the  aperture  of  the  first  nephridium ;  neph'.,  the  first  nephri- 
dium ;  <?».,  OTar? ;  ov.f.,  oriducal  fuiinel ;  ov.p.,  ovidacal  pore ; 
AM.,  oesophagus;  Fhar.^  pharynx ;  pro.,  prostomium  ;  prost.,  prostate ; 
std.g.,  salirary  elands;  sp.d.y  sperm-duct;  tp.p.^  male  pore;  apjeac^ 
sperm-sac;  tpih,^  spermatheca;  9ptk,p.,  spermathecal  pore;  71, 
testis ;  vis,n.f  Tisceral  nerve,  firom  Xinin  to  waML  of  buccal  cavity  and 
pharynx ;  x,  ciliated  cells  on  roof  of  pharynx. 
Fig.  4.  Transverse  section  through  Plutellus.  1,  2,  3,  4,  the  positions 
occupied  by  the  four  duetas  on  each  side ;  «».,  epidermis,  represented 
as  a  black  line ;  cer.y  circular  muscles  of  body- wall ;  Ig.,  longitudinal 
muscles,  which  form  a  thinner  layer  dorsally  than  ventrally;  2>.r., 
dorsal  vessel  lying  partially  surrounded  by  a  "  perihsnnal  cavity  " 
{p.h.8p,) ;  H. r.,  nerve-cord ;  «'.,  ventral  nerve ; »".,  ventro-lateral  nerve ; 
neph,,  portions  of  the  loops  of  a  nephridium ;  ntph,d,y  nephridial  duct, 
opening  at  ne.o,\  perit,gi.,  a  '*  peritoneal  gland  " ;  sept,  septum  ;  o.r., 
ventral  vessel. 

5.  Ventral   surface  of  Microchtta  papiUata  (nat.  sire).     c./>.,  c./f'.,  the 

copulatory  papills  (suckers)  on  somites  x.  and  xxiii. ;  m.,  mouth : 
Pro.,  prostomium ;  t.p.,  rid^  at  each  side  of  clitellar  region,  probably 
representing  tubercula  pm)ertati8.  The  roman  numerals  indicate 
the  somites,  some  of  which  are  biannulated  (a,  b). 

6.  Side  view  of  M,  belli,  in  order  to  show  the  deeply  marked  annulation  of 

the  somites,  a,  b,  c,  the  three  annuli  into  which  the  surface  of  the 
somite  is  divided.  The  roman  numerals  indicate  the  somites.  Bvc, 
the  protruded  buccal  cavity;  ne.o.,  nephridiopore;  l.ch,,  the  outer 
couple  of  chffitae ;  v.ch.,  the  inner  couple  of  chietie. 

7.  The  copulatory  papilla  of  somite  x.  of  m.  papiUata.    Pap.,  the  papilla ; 

pap'.,  the  small  papilla  in  the  apical  cup,  showing  the  pore  of  the 
internal  organ  as  a  small  dot ;  V.ch.^  the  ventral  chsetie  of  somite  xi. ; 
v.mid,,  the  ventral  midline. 

8.  Side  view  of  anterior  end  of  Ai.  beddardi,  in  order  to  show  the  fusion  of 

somites  i.  and  ii.,  referred  to  in  the  text,  prost.,  prostomium ;  n€o\, 
first  nephridiopore. 

9.  The  "  sucker  "  or  internal  organ,  corresponding  to  the  external  papilla 

of  somite  xxiii.  of  M.  papiUata,  «.«'.,  the  septa  of  tlie  segment; 
m.,  the  muscle  of  the  chsetophore. 

10.  A  somewhat  diagrammatic  view  of  a  transverse  section  of  the  "  sucking- 

organ  **  (combined  from  a  series  of  sections). 

Ch.f  the  chsetse  surrounded  by  the  apparatus ;  circ.,  circular  muaoles 
of  the  body-wall,  continued  over  the  "  sucker";  cl.,  clitellum ;  oo.ep., 
coelomic  epitheliimi  covering  the  organ ;  ep.,  the  epithelium  lining  the 
**  sucker  " ;  al.  the  eland-cells  of  the  organ  ;  Ig.,  longitudinal  musclee  of 
the  body- wall ;  m.ch.,  the  muscles  of  the  chsetophore ;  mns.,  the  muscles 
surrounding  the  **  sucker  " ;  pan.,  the  external  papilla ;  pap'.,  the  smaller 
papilla  contained  in  the  apical  cup  of  the  larger ;  pore,  the  pore  of  the 
apparatus. 

11.  A  portion  of  the  wall  of  the  sucker  of  M.  papUlata ;  only  a  small  portion 

is  filled  in  in  detail,    co.ep.,  the  coelomic  epithelium,  dipping  down 
between  the  groups  of  gland-cells  (gl.) ;  b.v.,  olood-vesaels ;  ep.,  epithe 
lium  of  the  organ ;  mus,,  muscles  in  various  directions  in  the  wall ;  ner., 
nerves  cut  across. 

12.  The  tip  of  an  ordinair  cha:ta  otM,  beUi. 

13.  The  sperm -sacs  of   ^f.  papiUata.     A,  B,  the  chief  sacs;    C,  D,  the 

smaller  posterior  lobes  oi  these.  A,  B  have  been  opened  on  the  right 
side,  showing  the  contained  ciliated  rosettes  {c.r.)  and  testes  {t.) :  cal., 
calciferous  gland ;  gis.,  gizzard ;  fcp.,  the  strong  septa. 

14.  A  transverse  section  of  tlie  tuberculum  pubertatis  of  M.  be/li  (only  a 

portion  is  filled  in  with  detail),  ep.y  epidermis  of  clitellum ;  circ,  cir- 
cular muscles  of  the  body-wall,  between  the  fibres  of  which  the  g^nd- 
celis  of  the  tuberculum  pass  inwards ;  Ig.,  longitudinal  muscles;  b.v., 
blood-vessels. 
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4.  On  some  Species  of  the  Genus  Perich€Bta  {sensu  stricto) . 
By  Frank  E.  Beddabd,  M.A.,  Prosector  to  the  Society. 

[Eeceiyed  February  6, 1892.] 

(Plates  IX.  &  X.) 

I  hive  already  communicated  to  this  Society  ^  some  ohservations 
apoD  the  family  Perichaetidse  and  upon  the  generic  types  which  may 
be  recognized  in  it.  In  the  present,  paper  I  propose  to  describe  some 
species  of  Pericheeta  {s.  «.).  I  reierard  those  Perichsetidse  as  referable 
to  the  genus  Periehaia  in  the  strict  sense  in  which  the  setse  are 
disposed  in  a  perfectly  continuous  circle  round  each  segment,  being 
generally  (?  always)  disposed  along  a  distinct  ridge  in  the  middle  of 
the  segment ;  this  gi?es  to  the  species  of  the  genus  a  very  different 
feel  from  either  Megagcolex  or  Perionyx^  since  the  setae  necessarily 
project  more  and  thus  produce  a  roughening  of  the  skin,  very  per- 
ceptible when  the  worms  are  handled. 

My  experience  of  living  Earthworms  of  the  genus  Megascolex  is 
limited  to  the  examination  of  a  specimen  (as  yet  unidentified)  from  the 
Seycbelles.  These  worms  are  far  more  lethargic  in  demeanour  than 
^€  extremely  active  Perich€et€e,  and  it  is  quite  possible  that  this 
difference  may  be  general. 

Another  distinguishing  character  of  the  genus  is  the  presence  of  a 

P*>f  of  cieca  *  projecting  forwards  from  the  intestine  in  the  xxvith 

^*^ent.      The  gizzard,  moreover,  lies    in  segments  viii.-x.    and 

£^  septa  are  wanting  which  should  divide  those  segments.     No  true 

^^kwia  is  known  in  which  the  spermatheca  have  more  than  a 

^^^/e  diverticulum  apiece  *.     The  clitellum  never  consists  (with  one 

^^^ption,  P.  fete)  of  more  than  three  segments  (xiv.-xvi.),  and  the 

o'v^docal  pore  is  generally,  if  not  always,  single  and  median  *. 

■^lost  naturalists  who  have  described  species  of  Pericheeta  have 

^'^^•^tioned  the  number  of  setce  on  the  segments  ;  but  a  segment  has 

P^^^rally  heen  selected  at  random,  and  frequently  no  mention  has 

^^O  made  of  the  particular  segment  chosen.     Prof.  Bourne  points 

^^^    that  it  is  desirable  to  count  the  setce  upon  more  than  one  seg- 

^^^t,  and  he  selects  segments  v.,  ix.,  &  xxv. ;  he  finds  **  that  the 

^    **  ObflerratioDs  upon  an  American  Species  of  Perich(Sia,  and  upon  some  other 
**«ttiber8  of  the  Genus,"  P.  Z.  S.  1890,  p.  52. 

*  I  refer  later  on  in  this  paper  (p.  105)  to  one  exception  to  this  rule. 

'  The  second  '*  diverticulum/'  in  the  form  of  a  pear-shape^  pouch,  which 
<)<^oar8  in  Perichata  houUeti  does  not  belong  to  the  same  category  as  the  true 
appendix  of  the  spermatheca ;  this  I  have  pointed  out  elsewhere  [Q.  J.  Micr. 
So.  Tol.  XXX.  p.  462]. 

*  Fletcher  nas  described  and  figured  an  Earthworm  ("  Notes  on  Australian 
Earthworms:  Part  11."  ;  Proc.  Linn.  Soo.  N.  S.  W.  ser.  2,  toI.  i.  pi.  13.  fig.  6 
$,  and  p.  962),  Perichata  queenslandica,  which  has  the  internal  organization  of 
a  twe  Perichafa,  but  "  interrupted  "  setie  and  paired  oriducal  pores ;  Perichata 
damleiensiSf  described  on  p.  966  of  the  same  memoir,  appears  to  be  in  eyery 
respect  a  true  PerichtBtay  but  has  also  paired  oriducal  pores.  This  matter, 
boweTer,  requires  looking  into  again,  as  Mr.  Fletcher  suggests  a  slight  doubt  as 
to  whether  the  said  apertures  are  really  separate. 
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relation  of  these  numbers  to  one  another  yaries  with  other  important 
characters  rather  than  the  actual  numbers  themselves." 

Prof.  A.  G.  Bourne  ^  considers  that  in  all  true  Periehtet^  there 
are  setSB  between  the  male  pores.  So  far  as  my  own  experience 
goes  I  agree  with  Prof.  Bourne.  The  only  possible  exception  that 
occurs  to  me  is  Perichatta  taprobante  described  in  the  present 
paper  (on  p.  163).  That  species  has  setae  between  the  male  pores, 
but  differs  from  Perichata  in  a  few  other  points  to  which  I  direct 
attention.  Another  point  which  appears  to  me  to  be  of  importance 
is  the  size  of  the  setee  upon  the  anterior  as  contrasted  with  the 
posterior  segments  ;  in  all  the  species  of  Perich€eta  described  in  the 
present  paper  the  setse  of  the  eight  anterior  segments  are  Tcry 
much  larger  than  those  upon  the  segments  which  follow ;  there  is 
an  abrupt  break  at  the  end  of  segment  viii. ;  up  to  this  point  the 
setae  get  gradually  larger  upon  successive  segments.  In  Perichceta 
taprobana,  which  may  perhaps  be  a  distinct  genus,  there  is  no  such 
marked  difference  between  the  segments  in  front  of  and  those  behind 
the  eighth.  Although  there  is  a  sudden  diminution  in  size  of  the 
setse  there  is  not  always  a  corresponding  increase  in  their  numbers, 
but  there  generally  is  an  increase. 

So  much,  then,  for  the  generic  distinctions  of  Periehceta. 

As  to  the  species  there  exists  already  some  little  confusion,  and  I 
am  not  prepared  to  guarantee  absolutely  the  novelty  of  the  species 
described  in  the  present  paper.  When  there  were  only  a  very  few 
species  of  the  genus  known,  their  discrimination  was  a  much  easier 
matter  than  it  is  now;  at  the  time  that  Perrier  wrote  his  first 
descriptions  o(  Perichatie  it  was  a  nearly  sufficient  definition  to  state 
merely  the  number  and  position  of  the  spermathecsB.  There  are 
therefore  a  good  many  points,  now  known  to  be  of  systematic 
importance,  which  are  omitted  or  not  clearly  set  forth  in  some  of  the 
papers  which  record  new  species  of  PericluBtie,  So  far  as  we  know 
at  present,  the  following  are  the  principal  external  features  which  are 
of  systematic  importance : — 

(1)  Whether  the  ventral  setae  are  larger  than  the  rest. 

(2)  The  number  of  setae  upon  the  segments. 

(3)  Whether  the  clitellum  includes  the  whole  of  segments  ziv.- 

XVI.' 

(4)  Whether  the  setae  are  present  or  absent  from  some  or  all  oi 

the   clitellar  segments;    and  if  present  whether   they  are 
modified  (as,  for  instance,  in  Periclueta  houlleti). 

(5)  The  number  and  arrangement  of  the  anterior  and  posterior 
genital  papillae. 

(6)  The  position  of  the  atrial  pores  upon  the  xviiith  segment,  t.  e, 
whether  they  are  more  lateral  or  ventral. 

(7)  Colour  and  size  (including  number  of  segments). 

I  should  like  to  take  this  opportunity  of  calling  attention  to  the 
importance  of  illustrating  these  and  other  Earthworms  by  accurate 

^  "  On  Megascolex  agrulfus,  Templeton,  &c./'  Q.  J.  Micr.  Sci.  vol.  xxidi. 
^  My  attention  was  directed  to  the  importance  of  this  point  by  Prof.  Bourne's 
pi^r  upon  Megascolex  caruietu  (Q.  J.  Mior.  Sou  voL  zxzii  p.  49), 
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coloured  figures.     The  species  of  PericJueta  generally  (so  far  as  my 

experience  goes,  always)  show  characteristic  differences  of  colour 

which  it  is  difficult  to  express  in  words  so  as  to  convey  a  sufficiently 

iccorate  idea.     The  characters,  moreorer,  which  separate  the  species 

of  PerkhHa  are  not  always  available  ;  some  species  are  separable  by 

very  well-marked  characters,  but  others  again  hardly  differ,  except  in 

the  number  and   position  of  the  genital  papillae  with  which  are 

asNciated  peculiar  glands,  and  tn  their  colour ;  immature  specimens 

often  wsDt  the  papilln,  and,  in  the  absence  of  coloured  figures  for 

reference,  new  species  may  be  described  which  have  no  existence  or 

important  facts  in  distribution  may  be  ignored.     At  present  there 

•re  only  two  coloured  figures  of  PerichsetidsB  extant  on  which  any 

reliince  can  be  placed :  these  are  Bourne's  figure  of  Megaseolex 

Ctitruleus  and  my  own  of  Periehata  indiea  ^.      Several  coloured 

figures  accompany  Schmarda's  descriptions  of  PerichattB  in  his 

'  Nene  wirbellose  Thiere,'  but  these  are  not  so  useful  as  they  would 

be  if  the  descriptions  were  sufficiently  full  to  render  identification  of 

the  species  possible '. 

The  chief  internal  characters  which  show  variations  are  the 
qiermathecae  and  the  atria.  The  number  and  position  of  the 
Bpermathecse,  and  perhaps  the  relative  size  of  the  spermatheca  and 
its  diverticulum,  offer  useful  characters ;  but  they  are  rather  difficult 
to  make  use  of,  as  the  quantity  of  sperm  in  the  diverticulum  is 
responsible  for  considerable  variations  in  its  form,  as  I  point  out  in 
the  case  of  Periclueta  sinensis  (see  p.  1 59).  The  atrium  is  sometimes 
fiimished  at  its  point  of  opening  with  a  dilated  sac,  the  presence  or 
ahsence  of  which  is  very  characteristic  of  a  given  species.  The 
extent  of  the  glandular  part  of  the  atrium  is  perhaps  often  a  valid 
specific  distinction,  especially  in  such  forms  as  Perichata  taprobana, 
where  it  is  extraordinarily  small.  The  intestinal  cseca  are  also 
subject  to  some  variation,  which  is,  however,  not  common  ;  in  two 
species  only  are  they  absent,  and  in  two  others  there  are  six  pairs 
instead  of  the  normal  one  pair.  There  seems  also  to  be  some 
▼ariety  in  the  position  of  the  specially  thickened  intersegmental 
septa ;  but  this  character  is  one  which  is  best  appreciated  in  large 
species  such  as  Perichata  /orbesi,  and  is  not  always  so  clearly 
marked  in  the  smaller  forms. 

Whether  the  receptacula  ovorum  really  vary  from  one  to  two  pairs 
is  a  matter  which  reauires  further  investigation.  At  present  I  am 
almost  inclined  to  think  that  the  existence  of  the  two  pairs  of  these 
itrnctares  placed  in  segments  xiii.  and  xiv.  will  prove  to  be  charac- 
teristic, not  of  particular  species,  but  of  the  genus  itself. 

tPxaiCHiBTA  SUMATRANA,  Horst. 

Megaseolex  sumatrana^  Horst,  Notes  Leyden  Mus.  vol.  v.  p.  189* 
^erichata  sumatrana,  Horst,  Midden-Sumatra,  Vermes,  p.  5. 

I  have  examined  five  or  six  specimens  of  this  species,  which  has  a 

*  V^aiUanf  B  figure  of  "  Megaaoolex  dijfringeru  **  may  be  Perichata  indiea, 
'  Since  the  above  was  written  I  have  received,  through  the  great  kindness  of 
Prof.  Glaus,  these  worms  for  identification. 
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very  conspicuous  coloration,  illustrated  in  Plate  IX.  (fig.  4}.  The 
specimens  were  all  received  alive  from  Kew  Gardens ;  they  were 
brought  to  Kew  in  Wardian  cases  from  Barbados  and  from  Hong 
Kong ;  it  may. be  that  the  specimens  from  the  two  localities  were 
accidentally  mixed,  but  the  fact  that  each  box  contained  another  and 
a  distinct  species  in  each  case  is  against  the  supposition  that  there 
had  been  an  accidental  transference  of  specimens  from  one  box  to 
another.  The  occurrence  of  the  same  species  of  Periehteta  in  two 
such  widely-separated  regions  of  the  World  is  interesting,  but  it  is  not 
the  only  instance  seen  in  this  genus ;  both  Pericheeta  indica  and 
Perichata  houUeti  have  been  recorded  from  the  tropics  of  both  the 
New  and  the  Old  World. 

The  accompanying  drawing  (Plate  IX.  fig.  4)  illustrates  the  colora- 
tion of  the  species,  which  varies  somewhat  in  individuals,  preserving, 
however,  the  same  general  plan.  The  body  is  markedly  ringed  as 
in  our  ovfuA/lobopAorafcetida;  there  are  alternate  bands  of  oUve-brown 
and  pale  brownish  yellow ;  in  the  individual  figured  the  darker  bands 
are  of  a  more  distinctly  ^reen  colour  than  in  other  specimens. 

When  treated  with  Perenyi's  solution  the  green,  both  of  the 
greener  and  browner  individual,  became  very  much  brighter  and 
more  distinctly  green,  and  was  finally  dissolved  out  when  the  worms 
were  transferred  to  alcohol.  This  change  of  colour  appears  to  be 
due  to  the  acid  in  the  Perenyi's  fluid,  as  it  was  not  produced  by 
alcohol  alone. 

This  species  is  extremely  strong  and  active  and  it  is  most  difficult 
to  catch  ;  the  buccal  cavity  is  protruded  when  the  animal  is  moving, 
as  in  all  other  species  of  the  genus  that  have  been  examined  in  the 
living  condition.     The  length  is  70  mm.  by  4  mm.  in  breadth  \ 

Number  of  segments  86. 

The  clitellum  occupies  the  usual  three  segments,  beginning  and 
ending  sharply.     There  are  no  setse  upon  it. 

The  oviducal  pore  is  single  and  median  upon  the  xivth  segment. 

The  atrial  pores  are  not  prominent ;  they  are  transversely  elon- 
gated slits  upon  the  xviiith  segment. 

There  are  no  genital  papill€e. 

The  intestine  commences  in  segment  xiv. ;  it  has  the  usual  pair  of 
cseca. 

There  are,  as  in  most  species  of  Perich€eta,  especially  thick  tufts 
of  nephridia  on  the  septa  in  front  of  segment  vii. 

The  ventral  blood-vessel  is  not  enclosed  by  the  sperm-sacs. 

The  spermatheccB  lie  in  segments  vii.  and  viii. ;  each  has  a  diver- 
ticulum bent  upon  itself  three  times. 

The  atrium  has  a  large  terminal  sac. 

I  am  not  quite  certain  whether  to  identify  this  species  with 
Perichata  sumatrana  or  whether  to  regard  it  as  new.  The  diver- 
ticulum appears  to  be  somewhat  dififerent  in  form,  but  this  may 
perhaps  be  accounted  for  by  the  distribution  of  the  spermatozoa  in 
the  pouch. 

^  Anotlier  specimen  measured  3  inches  and  consisted  of  93  segments. 
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PERICHiRA  DYERl,  O.  Sp. 

I  obtained  a  single  specimen  of  this  PerichiBta  from  Kew  Gardens 
in  August  of  last  year  ;  Mr.  Crisp,  one  of  the  employes  at  the  Royal 
Gftrdens,  brought  me  the  worm,  which  had  been  remarked  for  some 
^ys  on  account  of  its  active  habits ;  it  had  obviously  come  from  some 
foreign  couotry^  but  at  that  season  so  many  plants  in  Wardian  cases 
•nive  irom  abroad  that  I  found  it  impossible  to  ascertain  its  exact 
locality. 

The  colour  of  this  species  when  alive  (Plate  IX.  fig.  2)  is  a  rich 
brown,  darker  posteriorly ;  the  cuticle  is  markedly  iridescent,  the 
indescence  being  probably  more  strongly  marked  on  account  of  the 
dark  background  of  pigment.  During  life  it  protruded,  as  other 
^ericAata  do,  the  whole  of  the  buccal  cavity  during  its  movements ; 
the  diteilar  region  was  also  continually  contracted :  in  preserved 
spedmeos  this  region  of  the  body  is,  it  sliould  be  observed,  frequently 
much  narrower  than  the  rest ;  the  older  term  of  cingtilum  is  thus 
particularly  applicable,  as  the  impression  given  is  that  of  a  belt 
tightly  drawn  round  the  middle  of  the  worm.  When  placed  in  weak 
spirit,  the  worm  threw  out  a  quantity  of  turbid  yellowish  fluid. 

After  preservation  the  specimen  measured  117  mm.  and  was  com- 
posed of  72  segments.  The  circumference  of  the  body  in  the  region 
of  tne  spermathecse  is  1 3  mm. 

The  ciitellum  occupies  the  three  usual  segments,  but  does  not 
exactly  coincide  with  the  boundaries  of  those  segments  ;  it  commences 
a  httle  after  the  beginning  of  the  xivth  segment  and  terminates  a 
little  before  the  end  of  the  xvith.  There  are  no  setae  upon  the 
cUtellum.    The  seta  formula  is 

Segment  I.  Y.  XIL  XXY.^ 

27        27  39  45 

The  oviducalpore  is  single  and  occupies  the  usual  position. 

The  male  pores  lie  upon  the  xviiith  segment  within  the  line  of 
setiB,  which  are,  however,  interrupted  for  a  short  distance  on  either 
side  of  each  pore.  On  the  same  segment  are  two  pairs  of  large 
tncker-like  papUi€e,  which  seem  to  have  a  concave  surface.  The 
anterior  pair  (Plate  IX.  fig.  8)  lie  in  front,  and  to  the  inside,  of  the 
male  pores ;  the  other  pair  occupy  a  corresponding  position  behind 
the  circle  of  setse  of  the  segment,  and  touch  the  horder-line  between 
the  xviiith  and  xixth  segments. 

The  Mpermathecal  pores  were  not  evident. 

As  to  the  internal  anatomy.  The  alimentary  tract  is  furnished 
with  a  giMMord  occupying  the  usual  position  and  number  of  segments. 
The  paired  c<ieca  of  the  intestine  arise  between  the  xxvith  and  xxviith 
segments  and  reach  forward  as  far  as  the  xxvth. 

From  segment  xxviii.  backward  are  paired  series  of  **  septal  glands*' 

'  The  aegmente  aelected  for  enumeration  are  not  quite  the  same  aa  those 
ehoaen  bj  Prof.  Bourne  (Q.  J.  Micr.  ScL  vol  xxxii.  p.  53,  footnote) ;  but  I 
find  that  the  proportions  and  numt>er8  are  not  altered  by  the  segment?  which 
I  give. 
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9ncb  as  I  hsTe  described  in  otber  speciee  of  Periehata'.  The; 
■ppenr,  howeTer  (Plate  X.  fig.  1),  to  arise  rather  from  tbe  doraal  reaael 
than  from  the  septum  ;  each  gland  is  somewhat  pear-shaped,  with  a 
narron  stalk  which  approachea  that  of  its  fellow. 

The  spenm-tact  are  in  seemeuta  zi.,  xii. 

The  atria  are  ver;  extensive  j  the  glandular  part  oocopies  aegmenta 
xri.— xii.  inclusive  ;  the  muacalar  duct  opens  directly  on  to  the 
exterior  and  ia  unprovided  with  a  thin-walled  sac. 

The  segments  xvii.,  xviii.,  and  six.  are  masses  of  white  glanda 
which  are  no  doubt  connected  with  the  papillie  alreadv  spoken  of. 

The  otariei  (which  are,  aa  usual,  attached  to  the  front  wall  of 
s^ment  xiii.)  are  very  large  and  bnnchj. 

The  tpermatheem  are  present  to  the  number  oi  four  pairs,  and  lie 
in  segments  n.,  m.,  Vm.,  and  ix. ;  they  open  at  the  anterior  boundary 
of  tbrse  segments  and  are  very  doraal  in  position,  the  external 
apertures  being  about  6  mm.  from  the  nerve-cord.  The  pooch  has 
the  usoal  shape ;  the  diverticulum  is  half  again  as  long  as  the 
poncb. 

The  characters  of  the  papillie  appear  to  distinguish  this  species 
from  all  other  Perichatie  with  four  pairs  of  apermatbecs.  It  comes 
nearest  to  P>  jnodigUami. 

The  above  description  refers  to  a  single  apecimen  which  I  shall 
keep  as  the  type  of  the  species.  Since  the  description  was  written 
I  have  received  a  large  iiucnber  of  other  examples,  all  living,  from 
Trinidad  and  Jamaica,  and  from  Lagos  on  the  W.  Airican  coast; 
the  specimens  from  Trinidad  I  owe  to  the  kindness  of  Mr.  Hart, 
Superintendent  of  the  Botanical  Gardens  ;  the  other  specimens  came 
from  Kew.  I  kept  a  number  of  them  alive  for  some  weeks  in  the 
hope  that  they  might  possibly  produce  cocoons  ;  unfortunately  they 
died  without  producing  any.  One  of  these  specimens  (which  I 
have  also  kept)  ia  illustrated  in  the  accompanying  colonred  drawing 
(Plnte  IX.  fig.  2).  The  examination  of  n  large  number  of  individuals 
has  shown  that  tbr  characters  of  the  genital  papills  as  described 
above  are  not  quite  distinctive  of  the  species.  In  a  good  many 
individuals  the  papillK  were  precisely  aa  I  have  described  them, 
but  in  others  there  were  only  a  single  pair  present,  that  pair  lying 
behind  the  male  pores.  These  individuals  therefore  b«ir  a  very 
close  resemblance  to  PerichtBta  ainentu.  If  one  had  only  alcoholic 
specimens  to  examine  and  were  not  allowed  to  dissect  them,  it 
would  indeed  be  impossible  to  distinguish  the  species  by  any  at  all 
marked  characters.  The  colour,  however  {qf.  figa.  2  &  3,  PUte  IX.), 
is  here  quite  distinctive  of  the  spenes. 

PlRICB^TA  SlHKNSia,  n.  Sp. 

Of  this  species  of  Perieheela  1  received  a  number  of  living  speci- 
mens from  Kew  Gardens ;  they  came  from  Foochow  in  China.  A 
coloured  drawing  which  I  exhibit  (Plate  IX.  fig.  3)  was  made  by  Mr. 
Smit  from  the  living  worm.    I  ought  to  mention,  however,  that  that 

'  P.  Z.  S.  loe.  cU. 
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■ketdi  does  not  show  the  prismatic  coloars,  which  were  very  evident. 
The  hinder  part  of  the  body  is  extremely  transparent  and  of  a  pale 
brown  colour  ;  the  blood-vessels  and  the  paired  septal  glands  were 
quite  clearly  visible  through  the  thin  integument.  The  last  dozen 
"^^eota  or  so  are  yellow-coloared ;  beyond  the  clitellom,  which  is 
S^Yi  is  a  patch  of  yellow  due  to  the  prostate. 

^he  actiTity  of  this  species  is  quite  on  a  par  with  that  of  other 

iVnchaetes,  and  it  possesses  the  same  power  of  everting  the  buccal 

^rity  that  I  have  referred  to  in  the  case  of  Perichata  indica  ^  and 

w»^  other  species  described  in  the  present  (>aper.     M.  Vaillant  has 

*^  figured  the  same  protrusion  of  the  buccal  cavity  in  Perichata 

Po^^hnma.     In  Perielusta  sinensis  the  length  of  the  fully  everted 

'joccai  cavity  was  quite  equal  to  that  of  the  first  three  segments  of 

The  length  of  the  species  is  126  mm.,  the  circumference  at  the 
^«h  segment  10  mm. 

'^e  individual  with  the  above  measurements  had  1 04  segments. 

The  elitellum^  as  is  occasionally  the  case,  does  not  coincide  exactly 
with  the  limits  of  the  three  segments  (xiv.-xvi.)  of  which  it  is  com- 
P*^  ;  it  begins  after  the  furrow  separating  segments  xiii./xiv.,  and 
Mds  befk^re  the  intersegmental  groove  xvi./xvii.  I  could  discover  no 
•***/*pon  it. 

The  <nndu€al  pore  is  single  and  median  upon  segment  xiv. 

^^  €1  trial  pores  he  upon  segment  xviii. 

^«*£/a/  papilke. — ^There  are  two  large  sucker-like  papillffi  of 
S'^^^  outline  lying  between  segments  xviii./xix. ;  each  is  placed  a 

ntUe  to  the  inside  of  (and  of  course  below)  the  atrial  pore  of  its  own 

side. 

Y^  ^permatkecal  orifices  were  not  visible. 

^.^  the  internal  anatomy,  this  species  shows  the  usual  characters 

P^^  to  the  genus  Perichata. 

i^^^e  are  a  pair  of  e€eca  in  the  usual  position. 

}  «ere  are  four  pairs  of  spermatheca  lying  in  segments  vi.,  vii., 

J^"*  ^nd  ix.     In  several  individuals  which  I  dissected  the  proportions 

Af  k^^  the  pouch  and  its  single  diverticulum,  as  well  as  the  shape 

/f^  diverticulum,  varied.     The  normal  condition  appears  to  be  for 

.^^erticolum  to  be  quite  as  long  as  the  pouch  ;  hke  the  pouch  it 

'^^"''^^^  of  a  distal  sac  where  the  spermatozoa  are  retained  and  a 

'^'''^Wed  duct.      The  pouch  itself  contained  no  spermatozoa,  only  a 

^^^Uty  Qf  material  presenting  the  appearance  shown  in  the  accom- 

^j^^^  drawing  (Plate  X.  fig.  3);    it  is  of  a  fluid  consistency 

^     contains  minute  granules  as  well  as  spherical   bodies ;    the 

™wiug^  I  should  say,  represents  the  contents  of  the  pouch  of  a 

^^S  Worm.   The  diverticulum  frequently  shows  a  beaded  appearance 

'^^^sented  in  fig.  4  ;  in  one  case  the  upper  end  of  the  diverticulum 

^^  divided  by  constrictions  into  seven  spherical  chambers  full  of 

^^J^ ;    quite  as  often  the  diverticulum  was  tubular  and  of  equal 

^^^c  throughout,  except  of  course  the  proximal  end,  which  is  always 

^^^^Wer.      My  investi^tions  upon  the  living  worm,  which  I  had 

»  P.  Z.  S.  loc.  cU. 
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hoped  would  be  more  thorough,  were  cut  short  by  the  drying  up  of 
the  specimens ;  I  had  proposed  to  study  the  vascular  system  in  detail, 
but  my  failure  to  do  so  is  the  less  to  be  regretted  since  Prof.  A.  G. 
Bourne  has  recently  published  ^  an  excellent  account  of  the  circu- 
latory organs  of  the  large  Megascolex  crsruleuSt  which  would 
probably  in  any  case  have  rendered  a  similar  account  of  the  circula- 
tory organs  of  Perich€eta  unnecessary. 

I  may,  however,  call  attention  to  figs.  7  &  8,  which  represent  a 
portion  of  the  capillary  network  upon  the  spermathecal  diverticulum 
drawn  from  the  living  organ.  It  will  be  noticed  that  this  network 
is  of  some  vertical  thickness ;  its  branches  lie  in  two  planes,  both  of 
which  are  contained  in  the  superficial  layers  of  the  pouch  and  do  not 
penetrate  between  the  cells  of  its  lining  epithelium. 

The  atrium  is  not  furnished  with  a  terminal  sac. 

A  crowd  of  closely  pressed  white  egg-shaped  glands  corresponds 
to  each  of  the  genital  papillae  (Plate  X.  fig.  2). 

The  sette  of  segments  vi.,  vii.,  viii.,  iz.  are  longer  and  stouter  than 
those  upon  the  anterior  and  posterior  segments  ;  this  is  especially 
the  case  with  the  more  laterally  placed. 

The  seta  formula  is  as  follows : — 

Segment  L  V.  XH.  XXV. 

28         26  42  48 

PERlCHiETA  BERMUDENSIS,  U.  Sp. 

I  received  thirty  or  fort)'  examples  of  this  Perichceta  preserved  in 
spirit  from  the  Bermudas ;  I  am  indebted  for  them  to  Surgeon- 
Major  Windle. 

The  specimens  were  all  of  about  the  same  size ;  the  length  of  one 
specimen  chosen  at  random  is  120  mm.,  breadth  4  mm.,  number  of 
segments  93.  The  colour  (in  alcohol)  is  a  reddish  brown  dorsally, 
passing  into  a  yellowish  colour  ventrally. 

The  prostomium  extends  back  over  about  half  of  the  peristomial 
segment. 

The  setiB  are  small  on  the  first  setiKerous  segment ;  they  gradually 
increase  in  size  on  the  next  three,  and  then  get  small  again ;  they 
are  quite  small  on  segment  ix.     They  form  complete  circles. 

The  clitellum  shows  the  unusual,  though  not  unique  (see  de- 
scription of  Perichceta  dyetiy  p.  157),  character  of  not  completely 
occupying  three  segments.  Instead  of  being  developed  over  the 
entire  circumference  of  segments  xiv.-xvi.,  it  only  commences  to 
be  visible  1  mm.  after  the  boundary-line  of  segments  xiii./xiv. 
and  terminates  at  about  the  same  distance  in  front  of  the  boundary- 
line  between  segments  xvi./xvii.  This  gives  the  clitellum  a 
peculiar  and  very  characteristic  appearance.  As  it  occurred  in  all 
the  specimens  which  I  examined,  I  regard  this  reduction  of  the 
clitellum  as  a  valid  specific  character. 

The  cUtellum  is  not  entirely  unprovided   with  setse ;  there  is  a 

^  '*  On  MegaacoUx  c<Bruleus,  Templeton,  from  Oejlon,  &o,*'  Q.  J.  Mior.  Soi. 
ToL  xxxii.  p.  49. 


1892.]  OF  THE  GENUS  PBRICHiBTA.  161 

sbgle  row  present  at  the  posterior  boundary  of  the  clitellar  region, 
which  belong  therefore  to  segment  xvi. ;  it  is  at  this  point  that  the 
thick  clitellar  epithelium  ceases.  The  set»  do  not  form  a  continuous 
ring  round  that  segment  (the  xrith)  ;  thej  are  visible  only  upon 
the  Tentral  surface  and  are  developed  for  an  equal  distance  on  either 
side  of  the  ventral  median  line  ;  thev  extend  for  a  distance  of  about 
one  quarter  of  the  entire  circamference  of  the  segment.  The 
clitellar  setae  are  quite  obvious  without  having  recourse  to  a  micro- 
scopical investigation  of  the  integument,  since  the  thick  clitellar 
epitheliam  is  much  broken  along  the  line  of  their  emergence.  The 
setse  themselves  do  not  appear  t9  present  any  differences  in  shape 
from  those  which  are  found  in  other  parts  of  the  body ;  they  may 
perhaps  be  a  trifle  smaller,  but  there  is  no  such  differentiation  as 
occurs,  for  example,  in  Perichata  haulleti.  The  most  careful  search 
Uled  to  show  any  setee  on  either  of  the  two  remaining  segments  of 
the  ditellum  :  in  one  specimen  I  counted  20  setse  on  segment  xvi. ; 
in  another  there  seemed  to  be  rather  fewer,  but  there  was  no  per- 
ceptible variation  in  the  length  of  the  line  occupied  by  the  setse  in 
different  individuals. 

1  have  been  particular  in  calling  attention  to  the  characteristics  of 
the  elitellum,  not  only  because  the  points  to  which  I  have  directed 
attention  are  of  specific  importance,  but  also  for  the  special  reason 
that  they  serve  to  discriminate  Perichceta  bermudensis  from  Perichceta 
fupergillum.  I  was  at  first  inclined  to  regard  the  species  de- 
scribed in  this  paper  under  the  name  of  Perxchcsta  bermudensis  as 
being  identical  with  Perichteta  aspergillum.  The  latter  was  first 
described  by  Perrier  *  as  being  **  sans  designation  d'origine."  As  I 
received  a  few  years  ago  some  Earthworms  collected  by  Mr.  Shipley 
in  the  Bermudas  which  seemed  to  be  P.  aspergillum,  I  considered 
that  the  present  species  was  the  same,  as  the  individuals  agreed,  on  a 
superficial  inspection,  with  Perichceta  aspergillum.  However,  in 
Perrier*s  description  of  P,  aspergiilum  there  are  characters  mentioned 
which  appear  to  show  that  I  am  right  in  regarding  Perichceta  ber- 
^^densit  as  a  distinct  though  closely  allied  form ;  in  the  figure ' 
dlostrating  Perichata  aspergillum  setse  are  figured  upon  all  the 
s^meots  of  the  ditellum  ;  but  in  the  text  the  matter  is  left  a  little 
•wcure.  M.  Perrier  says  (p.  120),  "  Je  n*ai  vu  sur  la  ceinture  que  de 
Wbles  traces  ....  des  ceintures  de  soies." 

Tbe  great  difference  in  size  may  possibly  also  be  a  valid  specific 
difference ;  no  doubt  this  character  is  one  which  has  to  be  used  with 
special  caution  in  the  case  of  Earthworms.  There  are  other  points, 
too,  which  I  shall  call  attention  to  in  referring  to  the  characters 
offered  by  the  male  generative  pores  and  the  spermathecal  pores. 

The  dorsal  pores  commence,  as  in  Perichceta  aspergillum,  between 
KgmeoU  x./xi. 

Tbe  oviduecU pore  lies  upon  the  middle  ventral  line  of  segment  xiv. 

'  ^'Reoherohfls  pour  aervir  a  rhistoire  des  Lombrioiens  terrestres,'*  Nouv. 
Awb,  Eos.  t.  viii  p.  5. 
'  Loe,  cU.  pL  iv.  fig.  71. 
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The  nuUe  pores  are  upon  segment  xviii.,  comparatively  near  to 
the  ventral  median  line  ;  they  are  not,  as  is,  for  example,  the  case 
with  Perichata  affinis,  at  the  sides  of  their  segment.  The  setse  of 
segment  xviii.  are  present  between  the  two  pores,  but  they  cease  to  be 
visible  some  little  way  from  the  pores  on  each  side.  The  pores  them- 
selves lie  in  the  direct  line  of  the  circle  of  setae.  Close  to  each  of  the 
apertures  of  the  atria  is  a  group  of  rounded  orifices,  which  in  one 
specimen  showed  the  following  arrangement : — There  were  four  on 
one  side  and  five  upon  the  other,  each  group  of  pores  lying  in  a  circle 
below,  and  to  the  inside  of,  the  atrial  pores.  The  arrangement  there- 
fore, as  well  as  the  number  of  these  pores,  shows  some  differences  from 
PerichtBta  aspergillum ;  I  occasionally  observed  fewer  than  four  pores, 
but  never  anything  like  so  many  as  eleven,  which  Perrier  states  to  be 
the  number  found  in  Perichata  aspergillum.  When  the  cuticle  is 
stripped  off,  these  pores  become  very  obvious  and  can  be  easily  counted 
with  a  lens.  Examined  under  the  microscope  they  do  not  present 
the  appearance  of  pores,  but  of  solid  papillae  covered  by  a  reticulation ; 
they  are  in  fact,  as  I  have  already  pointed  out  *  for  PericJusta  asper- 
gillum and  other  species  of  the  genus,  the  openings  of  masses  of 
unicellular  glands. 

I  could  not  see  the  spermathecal  pores,  and  there  was  no  develop- 
ment of  accessory  papillae  corresponding  to  those  which  have  just 
been  described  as  occurring  near  the  atrial  pores.  This  is  another 
point  in  which  Perichata  bermudensis  differs  from  Perichata  asper" 
gilUim^  where  such  papilllee  have  been  described  and  figured  by 
Perrier. 

The  ^ierranf  occupies  segmeuts  viii.-x.,  the  septa  of  those  s^ments 
being  absent ;  the  remains  of  the  septa  are  to  be  recognized  in  a  series 
of  ligamentous  bands  which  attach  the  gizzard  to  the  parietes  ;  of 
these  there  are  three  pairs  :  two  on  each  side  are  attached,  close  to 
each  other,  not  to  the  gizzard  itself,  but  to  the  septum  which  lies 
just  in  front  of  it ;  they  pass  obliquely  backwards  and  outwards ; 
behind  these  and  nearly  at  the  posterior  extremity  of  the  gizzard  is 
another  band  on  each  side.  The  walls  of  the  cesophagus  behind  the 
gizzard  are  much  folded  (internally)  and  very  vascular  in  segments 
xii.-xiv.,  particularly  in  segment  xiii. ;  this  region  no  doubt  represents 
the  calciferous  glands  of  other  Earthworms,  which  do  not  here  form 
distinct  diverticula. 

In  segments  v.  and  vi.  are  '^  blood-glands*^  which  present  aracemose 
appearance. 

The  intestine  is  provided  with  the  usual  pair  of  cseca. 

The  sperm-sacs  are  in  segments  xi.  and  xii. 

The  curved  duct  of  the  atrium  opens  directly  on  to  the  exterior, 
and  not  through  a  dilated  terminal  portion ;  it  is  surrounded  by 
innumerable  small  white  glands,  which  correspond  to  the  pores 
which  surround  the  external  orifice  of  the  atrium. 

The  ovaries  are  in  segment  xiii. 

^  "  Ountributions  to  the  Anatomy  of  £arth worms,  with  Descriptions  of  Bome 
New  Species/'  Q.  J.  Micr.  Sci.  toL  j13l  p.  461  ei  seg.  pi.  xzix.  figs.  3,  4,  6. 
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,  There  are  two  pairs  of  receptaeula  ovorum  in  segments  xiii.  ^  and 
^^*  respectively.     Those  of  segment  xiii.  lie  above  the  ovaries. 

The  three  pairs  of  tepermatheaB  lie  in  segments  vi.,  vii.,  and  viii. 
Jbc  oral  pouch  of  the  spermatheca  has  a  long  narrow  duct :  the 
^^'eolum  has  the  same  form  but  is  much  smaller ;  it  is  hardly  as 
"^  M  the  duct  of  the  main  pouch. 

PlRlCB^fiTA  TAPROBANA,  U.  Sp. 

The  following  description  is  based  upon  the  examination  of  some 
hilf-doien  examples  of  a  Perichceia  from  Ceylon.  The  specimens 
were  collected  a  good  many  years  ago  by  Prof.  Moseley  and  were 
deposited  by  him  in  the  Oxford  University  Museum.  Mr.  W. 
Hatchett  Jackson  was  so  good  as  to  place  them  in  my  hands  for 
identification  and  description.  The  worms  were  labelled  "  PericJuBta 
dnptkta^**  and  I  presume  therefore  that  they  agreed  with 
Schmarda's  coloured  figure  of  that  species  *.  As,  however,  Schmarda's 
description  of  the  species  is  not  by  any  means  sufficient  for 
identification,  I  do  not  think  it  safe,  in  the  present  state  of  our 
knowledge  of  this  genus  of  Earthworms,  to  define  any  species  by 
colour  only. 

M.  YaiUant ',  to  whom  we  are  indebted  for  the  first  anatomical 
tocoont  of  Perichata,  identified  six  Earthworms  in  the  Paris  Museum 
^^b  P.  cwffulata^  apparently  basing  this  identification  upon  the 
shape  of  the  setSB.  The  futility  of  such  a  character  is  shown  by  the 
fact  that  Perrier  *  was  rightly  able  to  distinguish  several  distinct 
•P^cies  among  the  individuals  which  were  all  called  "  Perichieta 
^»9*lata "  by  Vaillant.  The  name  "  cingulata  "  was  applied  by 
Schmarda  in  the  belief  that  the  species  was  characterized  by  pos- 
sessing a  clitellum.  It  is  not,  however,  on  this  ground  that  I  think 
It  desirable  to  drop  the  name  Perichata  cingulata  altogether. 
ViillaMt^s  Perichteta  cingulata  according  to  Perrier  *  is  practically 
indistinguishable  from  the  Perichceia  posthuma  of  the  same  author ; 
•nd  it  is  impossible  to  be  certain  that  they  are  different  from  Perrier's 
^ericheta  ajfinis — so  at  least  Prof.  Perrier  thinks,  and  Dr.  Horst ' 
Hrees  with  him.  But  I  do  not  follow  Perrier  in  retaining  the  name 
PerieluBta  cingulata  for  Perichata  poethuma,  since  there  are  really 


J  *  Fletcher  (**  Notes  on  Aastralian  Earthworms,  Part  HL,"  Proo.  Linn.  Soo. 

N.8.  W.  ser.  2,  vol.  ii.  p.  394)  deecribes  in  Perichata  canaliculaia  "  a  pair  of 
'OKKJth  white  sacs  " Ijing  above  the  OTaries  in  eegment  xiii.,  which  are  doabtiess  the 
ame  structures.     Two  pairs  of  these  bodies  occur  in  several  spedes  of  Perichata. 

*  'Neue  wirbeUoee  Thiere,'  Bd.  ii.  p.  16,  pi.  xviii.  fig.  162. 

*  "  Note  sur  rAnatomie  de  deux  Esp^oes  du  Genre  Periohataj  ^o.,"  Ann.  Sd. 
Sit  5*  B6r.  t  X.  p.  225. 

*  Loc.  eU. 

I  *  Loc.eU.  p.  114. 

I  '  "Descriptions  of  Earthworms,  V.,"  Notes  Leyden  Mus.  voL  xii.  p.  232.    It 

■^d  be  remarked,  however,  that  Yaillant  neither  figures  nor  describes  setn 
!  npoD  the  clitellum ;  he  remarks,  indeed,  **  la  oeinture  seule  en  [des  soiea]  est 

I  priT^.**    They  are  present  in  Perichata  affiniSt  so  that  probably  Dr.  Horst's 

<>Hier  (Hidden-Sumatra,   Yermes,  p.   4)  identification  of  P.  cingulata  (of 

Tiillaiit)  with  Perichata  indica  was  more  oorreot. 
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no  rea^onti  either  for  believing,  or  disbelieTing  that  VfiillAnt's  Peri' 
cheeta  cingulata  is  the  same  species  as  Schmarda's  PericJuBta 
cingulaia. 

In  the  specimens  which  I  examined  there  is  no  trace  oi  the 
natural  colour  left ;  the  worms  are  a  pale  brownish  grey— »the 
clitellum  a  darker  brown.  As  they  do  not  agree  with  unjPerieh^Bta 
of  which  there  is  an  adequate  description,  I  give  them  the  new  name 
Perichata  taprohana. 

There  are  only  four  species  of  Perieheeta  which  agree  with  the 
present  in  possessing  only  a  single  pair  of  spermathecse,  so  that  it  is 
more  easily  to  be  discriminated  than  species  which  possess  the  more 
typical  number  of  three  or  four  pairs.  The  species  in  question  are 
Perichata  sanffirensis^  Mich.  \  Perichata  ceylonica,  F.  E.  B.  % 
Perichata  quadragenaria,  £.  P.,  and  Perichata  elongatay  C  P. 
Perichata  taprobance  differs  from  the  last  two  species  in  a  number  of 
points ;  it  will  be  sufficient  here  to  mention  one  point  of  difference  only 
for  each  species.  Perichata  taprobance  differs  from  Perichata  quadra- 
genaria  in  the  size  and  form  of  the  spermathecal  appendix ;  from 
Perichata  elongata  in  the  characters  of  the  **  prostate  "  ;  from  Peri- 
chata sangirensis  in  the  absence  of  a  dilated  sac  at  the  distal 
extremity  of  the  atrium.  Perichata  ceylonica  is  distinguished  by 
having  two  pairs  of  atria. 

Perichata  taprobana  is  a  stout  worm,  measuring  about  80- 
100  mm.;  the  largest  specimen  was  105  mm.  in  length;  an  in- 
dividual measuring;  84  millims.  in  length  had  a  breadth  of  6*5  mm. 
and  was  composed  of  about  114  segments. 

The  worm  undoubtedly  belongs  to  the  restricted  genus  Perichata, 
although,  as  will  be  seen  presently,  one  of  the  distinctive  characters 
of  the  genus  is  absent :  the  seta  form  continuous  rows  and  are 
numerous ;  on  the  first  setigerous  segment  of  one  specimen  I  counted 
52  setae,  on  the  fifth  81,  on  the  twelfth  segment  of  the  same  indi- 
vidual there  were  74,  on  the  twenty-fifth  67.  The  seta  formula 
is  therefore  as  follows  : — 

Segment  I.  V.  XH  XXV. 

52        81  74  67 

The  setse  are  present  on  all  the  clitellar  segments  and  form  complete 
circles.  Their  form  is  not  different  from  that  of  the  setse  elsewhere. 
Those  upon  the  hinder  segment  of  the  body  are  nearly  twice  as  long 
as  those  upon  the  anterior. 

The  clitellum  is  composed  of  the  usual  three  segments,  but  is  a 
little  indistinct  at  both  ends. 

The  oviducal  pore  is  single  and  median ;  it  lies  in  front  of  the 
circle  of  setss  of  segment  xiv. 

The  atrial  pores  are  upon  the  xviiith  segment  and  are  sometimes 
very  prominent — forming  conical  elevations — owing  to  a  protrusion 

1  *'  Oligocbaeten  des  naturbistoriBoben  Museums  in  Hamburg,  lY.,**  Jahrb. 
Hamburg,  wiss.  Anst  viii.  p.  35. 

'^  **  Notes  on  some  Eartbworms  from  Cevlon  and  the  Philippine  IsUnds,  ^.^ 
Ann.  &  Maf?.  Nat.  Hist,  Feb.  1886. 
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of «  part  of  the  atrinm  ;  the  setee  are  interrupted  for  a.  short  space 
00  eitlier  tide  of  each  pore,  which,  however,  lie  directly  in  the  line 
of  the  sets.    I  counted  seventeen  setae  between  the  male  pores. 
I  could  find  no  genital  or  copulatory  papillte  of  any  kind. 
The  ipermathecal  pores  were  very  evident  m  all  the  specimens ; 
tbey  lie  between  segments  vii./viii. 
The  donal  pores  commence  between  segments  zii./ziii. 
"The  anterior  segments  of  the  body  are  bi-  or  tri-annulate. 
/^ith  r^rd  to  the  internal  anatomy  of  the   species,   I   only 
pjrect  attention  to  those  points  which  are  known  to  be  of  importance 
in  the  discrimination  of  species.     The  position  of  the  gizzard  is 
perfectly  normal ;  it  lies  in  segments  viii.-x.,  and  the  septa  between 
"Jwe  segments  have  nearly  entirely  disappeared,  being  represented 
onl?  by  a  few  ligaments  bmding  the  gizzard  to  the  parietes.     The 
wfeifwf  is  very  remarkable  on  account  of  the  fact  that  there  are  no 
ftfca.    I  looked  for  these  structures  very  carefully,  and  entirely 
"iled  to  discover  them ;   they  are  always  (according  to  my  ex- 
perience) quite   easy  to  find   when   present.       I   must   therefore 
conclude  that  the  present  species  is  unique  in  the  absence  of  cseca. 
Although  there  appears  to  be  no  Earthworm  known  on  other  grounds 
referable  to  the  genus  Perichata  (s.  s.)  which  possesses  no  intestinal 
caeca,  Mr.  Fletcher  *  has  described  a  Megascolex  in  which  caeca  are 
present.    In  PerieJuBta  gueenslandica,  a  worm  with  "  interrupted 
circles  of  setse,*'  there  are  a  pair  of  lateral  c»ca  arising  from  the 
lotestine  in  segment  xxv.  and  directed  anteriorly,   as  in  all  true 
Periehata  with  the  exception  of  Perichata  taprobame  *  ;  these  two 
species  evidently  render  it  impossible  to  define  strictly  the  genera 
Periehata  and  Megascolex^  though  as  a  matter  of  convenience  those 
names  may  be,  for  the  present  at  least,  retained  until  more  exceptions 
we  made  known.     In  other  particulars  the  alimentary  tract  of  this 
Earthworm  does  not  diverge  from  the  normal. 

The  intersegmental  septa  commence  to  be  distinct  after  the  fourth 

segment ;  the  first  four  septa,  viz.  those  bounding  segments  v.-vii.,  are 

rather  thickened  ;  as  are  also  the  first  two  septa  which  lie  behind  the 

gizzard,  that  is  to  say  those  which  separate  segments  x./xi.  and  xi./xii. 

The  thick  septa  in  front  of  the  gizzard  are  covered  with  very  con- 

spicuoiis  nepnridial  tufls. 

The  tperm-sacs  lie  in  segments  x.,  xi.,  and  xii. 

The  atria  consist  as  usual  of  a  thick  muscular  duct  bent  upon 

Itself  and  of  a  glandular  portion  consisting  of  ramifying  ceeca;  the 

■tter  is  fairly  compact  except  where  it  is  cleft  at  its  junction  with 

the  DOD-glandular  part.     The  glandular  part  is  much  smaller  than 

uiuaal  in  this  genus,  and  is  entirely  limited  to  the  xviiith  segment. 

^e  muscular  duct  is  unprovided  with  a  dilated  sac  at  its  extremity. 

There  is  only  a  single  pair  of  spermatheca,  which  lie  in  segment  viii. 

^  also  are  small ;  and,  as  the  facts  contained  in  this  account  are 

^'^  npon  the  dissection  of  several  examples,  I  may  emphasize  the 

"Notcf  on  Australian  Earthworms,  Part  11.,"  P.  LiniL  Soo.  N.  S.  W.  ser.  2, 
1  am  not  certain  as  to  Perick^a  cegUmica. 


166  MR.  F.  E.  BEDDARD  ON  WORMS  [¥eh.  16> 

smallness  of  the  atria  and  the  spermathecae  as  a  characteristic  of  the 
species.  Each  spermatheca  consists  of  a  globular  portion  communi- 
cating with  the  exterior  by  a  narrow  duct,  to  which  is  appended  a 
small  diverticulum  consisting  also  of  a  swollen  terminal  portion  and 
of  a  narrow  duct. 

PeRICBATA  MORRI8I,  n.  sp. 

I  name  this  species,  of  which  I  obtained  seyeral  living  examples 
from  Kew,  after  Mr.  Morris,  Assistant  Director  of  the  Royal  Gardens. 
Three  or  four  specimens  were  forwarded  to  me,  of  which  only  one 
was  sexually  mature ;  the  following  description  is  based  upon  that 
specimen. 

The  species  comes  from  Penang. 

The  accompanying  coloured  sketch  by  Mr.  Smit  (Plate  IX.  fig.  1) 
represents  the  natural  colours  of  the  worm  and  shows  its  distinctness 
from  Perichata  nnensis,  with  which  species,  however,  it  cannot  be 
confounded,  as  will  be  seen  in  the  course  of  the  following  description. 

The  worms  during  life  protruded  the  buccal  cavity,  as  apparently 
all  species  of  Perichcsta  do. 

The  length  of  the  specimen  (after  preservation  in  weak,  followed 
strong,  alcohol)  is  52  mm. ;  the  number  of  segments  in  the  body 
is  93. 

The  9et€ey  as  in  other  species,  form  continuous  rows. 

The  clitellum  begins  abruptly  with  the  commencement  of  segment 
xiv.,  but  does  not  terminate  exactly  at  the  posterior  boundary  of 
segment  xvi. ;  the  glandular  substance  ends  at  the  level  of  the  setse 
which  are  present  on  the  last  segment  of  the  clitellum,  as  in  Pert- 
chata  bermuderuis  (see  p.  160)  ;  the  setae  of  this  segment,  as  in  the 
species  with  which  I  have  compared  PerichtBta  morrisi  in  this 
particular,  are  only  present  upon  the  ventral  surface. 

The  ovidueal  pore  occupies  the  usual  position. 

The  atrial  pores  open  on  to  the  xviiith  segment,  and  are  not 
separated  by  a  very  wide  interval ;  they  are  in  the  line  of  setae,  but 
the  setae  cease  for  a  short  space  on  either  side  of  each  pore. 

The  spermaihecal  pores  lie  between  segments  v./vi.  and  vi./vii. 

There  are  no  papillre  in  the  neighbourhood  of  the  male  pores, 
although  on  a  subsequent  dissection  of  the  worm  I  noticed  some 
minute  white  glands  in  the  xviiith  segment.  Papillae,  however,  are 
present  upon  certain  of  the  anterior  segments  in  the  neighbourhood 
of  the  spermathecal  apertures. 

Upon  each  of  segments  vii.  and  viii.  is  a  single  circular  disk  occu- 
pying the  median  ventral  line  of  the  segment  and  lying  just  in  front 
of  the  circle  of  setae  belonging  to  the  segment* 

The  gistard  lies  in  segments  viii.-x.,  the  mesenteries  which  should 
divide  those  segments  being  absent. 

The  usual  pair  of  ccBca  are  present. 

The  oesophagus  in  segments  x.-xiv.  is  much  thickened  and  of 
a  whitish  appearance.  This  region  doubtless  corresponds  to  the 
calciferous  glands  of  other  Earthworms,  which  do  not  appear  to  be 
developed  as  distinct  pouches  in  the  genus  Perick^tta. 


\ 
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Thtotmm  is  not  furnished  with  a  distal  sac. 

There  ire  two  pairs  of  spermaiheca,  which  lie  in  segments  vi.  and 
viL;  the  appendix  is  a  tube  of  uniform  calibre  and  is  very  nearly  as 
long  18  the  ponch.  In  the  case  of  one  spermatheca,  the  appendix 
is  twisted  at  its  commencement  round  the  stalk  of  the  spermatheca* 

PEKICHiBTA  BARBADENSIS,  U.  Sp. 

Id  Jane  of  the  present  year  I  received  from  Kew  Gardens  five 
li^og  worms  of  the  genus  Perichata,  which  were  all  of  a  reddish- 
brown  colour  with  a  grey  clitellum  ;  the  iridescence  of  the  cuticle 
wu  Terj  marked,  on  account  of  the  dark  pigment  in  the  body-wall ; 
when  the  worms  were  killed  in  weak  alcohol^  a  quantity  of  yellowish 
fluid  was  expelled  from  the  dorsal  pores. 

Id  spite  of  the  close  similarity  in  colour  between  all  five  specimens, 

I  believe  that  they  are  to  be  referred  to  two  distinct  species,  of  which 

one--that  which  I  call  Perichteta  barbadensu — is  somewhat  protean, 

showing  considerable  variations,  which  I  do  not,  however,  regard, 

•or  reasons  which  will  be  stated  presently,  as  being  of  specific  value. 

1  describe  the  second  species  subsequently  (see  p.  169). 

ji  .  ^  of  the  specimens  were  of  about  the  same  size,  measuring 

finches  in  length  (when  preserved  in  strong  alcohol,  after  having 

oeen  killed  in  weak  alcohol) ;  the  diameter  in  (ront  of  the  clitellum 

^  ^  Q3m.      The  length   of  the  preclitellar  somites  is  18   mm. ; 

^^  /clitellum  itself  measures  4  mm.      The  number  of  segments 

.     *>  this  individual— which  I  call  a — setee  were  present  upon  the 

3^^.^Snaent  of  the  clitellum  (Plate  IX.  fig.  6) ;  the  clitellum  itself  in 

^j  ^^  specimens  is  fully  developed  upon  all  the  segments  ziv.-xvi, 

Qf  Set    ^"  anteriorly  the  single  median  oviducal  pore ;  the  number 

y  (j(y^^  upon  the  last  segment  of  the  clitellum  is  smaJl,  about  half 

^  ^\\e  second  individual  (6)  the  number  of  setae  upon  the  last 
tK^cn^nt  of  the  clitellum  is  greater  than  in  a. 

\n  the  third  individual  (c)  the  number  of  setse  upon  the  last  seg- 
ment of  the  clitellum  is  about  as  great  as  in  b,  but  in  addition  the  first 
segment  of  the  clitellum  (t.  e,  no.  xiv.)  hears  three,  or  possibly  four, 
setae  on  each  side  of  the  oviducal  pore  (Plate  IX.  fig.  7),  which  there 
lies  within  the  circle  of  setse  of  its  segment,  and  not,  as  is  usually 
the  case  in  the  genus  PeriehcBta^  in  front  of  the  setae.  It  might  be 
supposed  that  these  three  individuals  represented  merely  three  stages 
in  the  disappearance  of  the  setae  belonging  to  the  cliteUar  segments. 
In  immature  worms  setae  are  always  present  upon  the  cliteUar  s^ 
meots.  I  am  not  aware  that  any  exact  observations  have  been  maae 
18  to  the  time  and  manner  of  their  disappearance  in  those  species 
which  have,  when  adult,  a  clitellum  devoid  of  setae.  But  in  the 
present  species  the  differences  in  the  cliteUar  setae  coincide  with 
difierences  in  the  genital  papillae  and  also  with  differences  in  the 
nnmher  of  spermathecae.  But,  as  will  be  seen  presently,  it  does  not 
happen  that  the  worm  with  the  fewest  setae  upon  the  ditellum  has 
the  most  marked  development  of  the  genital  papillae.     Hence  I 
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should  conclude  that  this  species  is  one  whose  characters  are  not 
vet  definitely  fixed  ;  it  is  evidently  on  the  way  to  entirely  losing  the 
setae  upon  the  clitelluui. 

The  genital  papiU€e^  as  has  been  already  remarked,  differ  in  the 
three  individuals. 

In  a  there  is,  in  the  first  place,  a  median  sucker-like  papilla  upon 
segment  vii.,  just  in  front  of  the  circle  of  setse  ;  and  in  the  second 
place,  a  single  median  papilla  occupying  an  exactly  corresponding 
position  upon  segment  xviii. 

In  b  there  is  no  anterior  papilla  or  papillae  ;  on  segment  xviii.  are 
two  papillae  placed  on  the  inner  side  of  each  atrial  pore  and  Ijring 
below  the  circle  of  setae ;  the  innermost  papilla  on  each  side  is  below 
as  well  as  to  the  inside  of  the  outermost,  which  occupies  a  corre- 
sponding position  with  regard  to  the  male  pore. 

In  c  the  arrangement  is  by  far  the  most  complicated,  and  yet 
thb  individual  is  the  one  which  has  the  most  setae  upon  the  clitellum. 

There  are  no  anterior  papilla) ;  on  the  eighteenth  segment  a  small 
circular  papilla  lies  above  each  atrial  pore  and  another  lies  exactly 
below  it,  on  the  boundary -Une  between  segments  xviii./xix.  In  the 
middle  of  segment  xviii.  are  two  papillsB  lying  side  by  side  and  above 
the  setae  of  that  segment.  On  the  right-hand  side  of  the  body  is 
another  papilla,  which  lies  just  above  one  of  these  two.  There  are 
thus  seven  papillae  in  all. 

In  all  three  individuals  the  atrial  pores  are  lateral  in  position, 
being  separated  by  the  entire  diameter  of  the  body,  which  is  here  a 
trifle  wider  than  either  anteriorly  or  posteriorly. 

With  regard  to  the  internal  anatomy,  all  three  specimens  showed 
the  following  characters  in  common  : — 

The  gizzard  occupies  the  usual  position,  and  there  are  a  pair  of 
intestinal  cteca. 

The  intestine  has  a  small  typhlosole. 

The  atria  have  an  extensively  developed  glandular  portion,  which 
extends  from  segments  xvii.-xxi.  in  b  and  from  xviii.-xxii.  in  a  ;  it  is 
rather  smaller  in  c,  but  then  the  worm  itself  is  smaller  \ 

I  found  two  pairs  of  egg-sacs  attached  to  the  posterior  face  of  the 
septa  dividing  segments  xii./xiii.  and  xiii./xiv. ;  they  are  pear-shaped 
with  a  long  stalk,  and  not  very  wide  at  the  widest  end. 

The  position  and  number  of  the  spermathecm  differ  in  the  three 
individuals  :  in  a  there  were  two  pairs  somewhat  unsymmetrically 
disposed ;  they  open,  however,  in  the  intersegmental  grooves  v./vi. 
and  vi./vii.  In  segment  vi.  lie  a  pair,  of  which  one  was  very  small 
and  immature ;  the  fully  developed  spermatheca  consists  of  an  oval 
pouch  terminating  in  a  narrow  duct,  from  which  arises  a  long 
cylindrical  appendix.  In  segment  vii.  the  spermatheca  of  the  right 
side  of  the  body  had  the  same  characters ;  on  the  left  side  the  duct 
of  the  spermatheca,  although  opening  in  the  normal  position,  is 
greatly  elongated,  traversing  septum  vii./viii.  and  expanding  in  the 
viiith  segment  into  the  large  oval  pouch.  The  diverticulum  of  this 
spermatheca  lies  in  segment  vi. 

^  It  measures  84  mm.  and  consists  of  64  segmenta. 
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In  b  there  are  three  pairs  uf  spermathecse  in  segments  vi.,  yii.,  and 
▼iii^  which  are  in  every  respect  perfectly  normal. 

In  c  there  are  two  pairs  lying  in  vi.  and  vii.,  but  quite  normal  in 
structure. 

It  ma?  be  that  I  am  wrong  in  associating  all  these  individuals 
together  uader  one  specific  name. 

PeRICHJSTA  HESPERIDUM,  n.  Sp. 

Two  iodiyiduals  out  of  the  five  specimens  just  referred  to,  of  which 
I  have  described  three  under  the  name  of  Perich^eta  barbadensis^ 
presented  certain  differences ;  these  differences  would,  if  the  speci- 
mens  had  come  from  a  different  locality,  be  undoubtedly  considered 
of  specific  value.  As  it  is,  I  am  uncertain,  considering  their  ex- 
oeediuf^Iy  close  similarity  in  coloration,  whether  to  regard  all  five 
iDdiTidotls  as  belonging  to  one  protean  species,  or  whether  to  regard 
ihe  two  specimens  described  here  as  a  distinct  species.  Since  the 
differences  which  they  show  to  the  three  described  as  Perichceta 
borbadensis  are  more  marked  than  either  of  the  three  exhibit  among 
themselves,  I  give  them  at  least  a  provisional  name. 

"Hie  Mtemal  characters  are  those  of  Perichceta  barbadensis,  ex- 
cepting that  there  are  no  seta  upon  the  clitellum  and  that  there  are  no 
9^tal  papxHte,     In  describing  the  last  species,  I  pointed  out  that 
there  is  a  gradual  reduction  in  the  three  specimens  of  the  setsB  upon 
the  clitellum,  which  is  accompanied  by  a  reduction  in  the  genital 
P«pilla».    In  the  two  specimens  which  I  describe  here  as  Perichceta 
^^peridum  this  reduction  in  number  has  culminated  in  the  total 
j'^PP^rance  of  both  the  clitellar  setee  and  the  genital  papiilse. 
'  >t  were  not  for  certain  differences  in  the  internal  anatomy,  to  which 
«'iail  call  attention  later,  these  facts  would  rather  show  that  there 
^^  iiecessity  for  separating  the  forms  specifically. 
*''  the  internal  anatomy  there  are,  however,  differences.     I  should 
^jJ^^Wever,  that  I  have  only  dissected  one  of  the  two  individuals 

y^*ted  together  here  under  the  name  of  Perichceta  hesperidum, 
ji^  ^^m  worm  the  caca  are  remarkably  small  as  compared  with 
^^  ^f  other  species.      The  intestine  is  provided  with  a  fairly 

*Jiiiirked  typhlosole ;  it  commences  in  the  xvth  segment, 
and    --^  *^®  ^^^  pairs  of  spermatheccey  which  lie  in  segments  vii. 
".  /•    ^  ^^^  op^n  on  the  border-line  between  segments  vii./viii.  and 
/*^-  ;  in  the  case  of  the  anterior  pair,  the  displacement  of  mesentery 
jf^.  ^he  apertures,  when  viewed  from  the  inside  of  the  body,  look 
they  were  placed  in  the  middle  of  segment  vii. 
*^e  diverticulum  is  contorted. 

^^|y  found  a  single  pair  of  receptacula  ovorum  in  place  of  the 
^^  Wrs  of  the  last  species ;  they  are  attached  to  the  front  wall  of 
'^^iit  xiii.  and  lie  above  the  ovaries ;  they  are  elongate  and  lie 
y^^y  on  the  septum. 

J^^Qtrium  shows  a  difference  of  importance  from  the  last  species ; 
^^  is  the  presence  of  a  terminal  sac.     This  sac  is,  however,  so 
^treioely  small  in  the  present  species  that  it  needs  careful  looking 
hoc.  ZooL.  Soc 1892,  No.  XII.  12 
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for  and  might  very  easily  escape  attention ;  the  muscular  duct  of  the 
atrium  becomes  very  narrow  just  before  it  opens  into  this  sac. 

PERICHifiTA  MAURITIAN  A,  n.  Sp. 

In  August  of  last  year  I  received  from  Kew  a  number  of  living 
Earthworms  which  had  been  accidentally  imported  from  Mauritius; 
they  proved  on  examination  to  belong  to  two  distinct  species  :  one 
is  a  UrochiBta,  indistinguishable,  so  far  as  I  can  see,  from  Urochaia 
corethrura  ;  the  other  is  a  PericluBta  belonging  appare.itly  to  a  new 
specie?. 

At  present  one  species  oiPerichtrta  is  known  to  occur  in  Mauritius ; 
and  a  second,  although  described  from  Australia,  is  believdd  to  be 
indigenous  to  Mauritius.  The  first  is  Periehaia  mauritii  of  Kinberg, 
which  cannot  be  satisfactorily  identified  ;  the  second — Perichata 
peregrina — has  been  lately  described  by  Mr.  Fletcher  \  and  so  can- 
not be  confounded  with  Perichata  mauritiana,  which  comes  much 
nearer  to  Perichteta  robusta  from  the  neighbouring  He  de  France. 

The  colour  of  the  living  worms  was  reddish  brown,  with  a  pale 
greyish-brown  clitellum.  Their  habits  are  those  of  other  species  of 
Perich€eta. 

The  length  of  the  largest  specimen,  after  preservation  with  corrosive 
sublimate  and  alcohol,  is  80  mm. 

The  number  of  segments  is  85. 

The  clitellum  occupies  the  usual  segments ;  the  last  segment  of 
which  it  is  composed  has  a  short  row  of  setae  in  the  middle  ventral 
line,  as  in  Perichata  bermudensis. 

The  oviducal  pore  is  single  and  median  upon  segment  xiv. 

The  atrial  pores  are  in  the  line  of  setae  of  segment  xviii. ;  the  setae 
are  interrupted  for  a  short  distance  on  each  side  of  both  apertures. 

The  genital  papillte  are  restricted  to  the  neighbourhood  of  the 
atrial  pores.  There  are  three  on  each  side,  lying  below  and  to  the 
inside  of  the  atrial  pores. 

The  gizzard  lies  in  segments  viii.  and  ix. ;  it  apparently  does  not 
extend,  as  this  organ  so  often  does  in  other  species  of  Perichteia, 
into  segment  x. 

The  usual  pair  of  ceeca  are  present,  which  originate  from  the 
intestine  in  segment  xxvi.  and  extend  forwards  to  the  anterior 
boundary  of  segment  xxv. 

There  are  two  pairs  of  spermatheca  in  segments  vii.  and  viii.  The 
diverticulum  is  as  long  as,  or  perhaps  rather  longer  than,  the  spernna- 
theca  itself.  It  consists  of  a  slightly  sinuous  tube  with  a  globular 
extremity. 

There  are  two  pairs  of  receptacula  ovorum  (Plate  X.  fig.  5),  both 
of  which  have  the  form  which  seems  to  be  so  generally  met  with  in 
this  genus  of  Earthworms.  The  organ  is  oval,  with  a  long  tail 
directed  towards  the  median  ventral  line.  The  receptacula  ovorum 
are  attached  to  the  front  wall  of  segments  xiii.  and  xiv.  The  anterior 
pair  lie  above  the  ovaries. 

*  '*  Notes  on  Australian  Earthworms,  Part  II.,**  Proc  Liun.  Soc.  N.  S.  W. 
aer.  2,  toL  i.  p.  969. 
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The  atrium  is  not  proYided  with  a  terminal  sac  ;  the  glandular 
put  of  each  atriam  is  very  extensive,  and  reaches  from  segment  xvii. 
to  segment  xxii. 

Between  the  opening  of  the  atriam  and  the  nerve-cord  on  each 
gide  of  the  body  are  three  small  white  oval  glands  (p.ff»f  fig.  6» 
Plate  X.),  which  correspond  to  the  papillse  visible  ou  the  exterior  of 
the  xviiith  segment. 

Note  on  a  Perichaeta /row  Singapore, 

I  received  a  single  specimen  of  this  Perichata  in  a  living  condition 
from  Kew  Gardens ;  it  had  reached  there  in  a  Wardian  case  from 
Singapore. 

Unfortunately  I  omitted  to  make  any  notes  upon  the  worm 
^hile  alive ;  a  quantity  of  other  material  which  came  about  the 
same  time  obliged  me  to  preserve  it  at  once  for  future  study ;  the 
specimen  was  killed  in  Perenyi's  solution  and  investigated  by 
means  of  transverse  sections.  It  is  very  possibly  the  same  species 
as  that  which  I  have  called  Perichceta  morrisi,  and  described  in  the 
present  paper ;  but  my  notes  upon  its  diagnostic  characters  are  so 
far  from  being  complete,  that  I  do  not  venture  to  express  an  opinion 
as  to  the  name  which  should  be  applied  to  it. 

It  measured  2^  inches  when  preserved. 

The  clitellum  occupied  the  usual  three  segments,  but  I  am  not 
certain  as  to  whether  setse  were,  or  were  not,  present. 

On  the  xviiith  segment  was  a  single  median  ^apt//a  placed  between 
the  two  atrial  pores. 

I  observed  the  gizzard  to  occupy  the  osual  position  and  that 
caca  were  present.  There  are  two  pairs  oi  Bpermaihec<B\n  segments 
y\,  and  vii. ;  these  agree  very  closely  with  those  of  Perichteta  morrisi 
in  tlie  proportions  of  the  appendix  to  the  spermatheca,  but  the 
extremity  of  the  former  was  swollen,  forming  an  oval  sac. 
This  is  possibly  merely  due  to  the  presence  of  more  sperm  in  one 
CB»e  than  in  the  other. 

I  desire  to  call  special  attention  to  the  structure  of  the  atria. 

These  organs  have  the  usual  form  characteristic  of  the  genus 
Perickata, 

Their  minute  structure,  however,  presents  one  character  of  some 
little  interest,  which  has  not  yet  been  recorded  in  the  genus. 
Transverse  sections  through  the  stout  muscular  duct  by  which  the 
secretions  of  the  glandular  part  of  the  atrium  reach  the  exterior 
show  that  the  muscular  sheath  encloses  three  separate  ducts  instead 
of  only  one,  as  is  the  case  in  all  other  species  which  have  been  as  yet 
investigated  microscopically.  One  of  these  tubes  is  large  and  is  the 
main  conduit  of  the  secretion  of  the  gland  ;  the  two  other  tubes  are 
equal  in  size  to  each  other,  but  very  much  smaller  than  the  maia 
tube. 

The  smaller  tubes  retain  their  distinctness  from  the  larger 
tube  until  near  the  external  orifice,  though  still  remaining  enclosed 
within  the  same  muscular  sheath.    Just  before  the  external  aperture 
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5.  On  Specimens  of  Haliaetus  pelagicus  and  H.  brardckii  now 
living  in  the  Zoological  Gardens  of  Hamburg.  By 
Heinrich  Bolau^  Ph.  D.,  Director  of  the  Hamburg 
Gardens,  C.M.Z.S. 

[Received  February  6, 1892.] 

Od  Dec.  12th,  1882,  we  receiyed  as  a  present  from  Capt.  Haveker 
a  Tery  fine  specimen  of  Haliaehis  pela^cus,  the  Giant  Sea-Eagle, 
which  he  had  brought  from  the  Amur  River  in  Eastern  Asia.  This 
bird  is  still  in  our  possession,  and  is,  I  believe,  the  first  of  the  species 
that  has  ever  been  received  alive  in  Europe.  On  Feb.  6th,  1887,  a 
second  specimen  of  a  giant  Haliaetus  from  Eastern  Asia  was  presented 
bj  Capt.  B.  Dethlefsen,  who  had  brought  it  from  Gorea.  This  bird 
was  so  much  like  the  first  one — except  especially  in  the  want  of  the 
white  patch  on  the  shoulders — that  I  long  thought  it  a  young  of 
Haiiaetu*  pelagicus,  I  expected  it  would  get  the  white  shoulder- 
patches  after  some  time  and  turn  out  to  be  a  true  H,  pelagious ;  but 
year  after  year  elapsed  and  no  change  took  place. 

Last  summer,  when  Dr.  B.  Bowdler  Sharpe  visited  our  Gardens,  I 
told  him  about  our  birds  and  communicated  to  that  excellent 
ornithologist  my  observations  about  our  Corean  bird.  A  short  time 
after.  Dr.  P.  L.  Sclater  asked  me  about  our  two  Haliaeti  and 
directed  my  attention  to  the  new  species  Haliaetue  branichii  of 
Taczanowski,  described  in  his  ^^  Liste  suppl^mentaire  des  Oiseaux 
recueiUis  en  Cor^  par  M.  Jean  Kalinowski "  (P.  Z.  S.  1888,  p.  451). 

I  compared  my  bird  with  the  description  given  by  Taczanowski, 
and  was  at  once  convinced  that  our  Corean  bird  belongs  to  the  new 
q>ecies. 

I  now  send  for  exhibition  exact  figures  of  our  two  birds,  carefully 
taken  from  life,  and  the  following  short  descriptions  of  them. 

The  Corean  Sea-Eagle  (ifa2tatf/tis  branickii)  is  of  a  deep  dull  slaty- 
Uack  colour,  which  inclines  to  brown  only  in  certain  reflexions  of 
light ;  the  streaks  of  the  feather-shaft;s  on  the  neck  are  somewhat 
lighter.  The  upper  and  under  tail-coverts,  the  shoulders,  and  the 
thighs  are  black,  and  only  the  tail  is  white.  The  bill  is  not  very 
different  from  that  of  Haliaetus  pelagicus  except  in  colour.  The 
biU  and  feet  of  H,  bramchii  are  less  yellow  than  those  of  the  other 
species. 

The  Giant  Sea-Eagle  {H.  pelagicus)  is  decidedly  brown-black ; 
beades  it  is  at  once  to  be  distinguished  from  H,  branickii  by  its 
shoulder-patches,  thighs,  and  upper  and  under  tail-coverts  being 
white,  BO  much  so  that  the  whole  ninder  part  of  our  beautiful  bird 
is  of  a  white  colour. 

The  iris  of  H.  pelagicus  is  pale  yellow,  that  of  H,  branickii  of  the 
same  colour,  but  many  delicate  streaks  make  it  somewhat  darker. 
In  both  species  the  margin  of  the  upper  eyetid  is  bare  and  yellow 
like  the  bdl ;  but  in  H.  branickii  the  bald  streak  is  more  distinct 
than  that  of  ff.  pelagicus. 
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In  the  plumage  of  the  lores  our  birds  are  not  quite  so  different 
as  would  appear  from  Taczanowski*s  description  above  referred 
to ;  probably  these  differences  yary  according  to  age  or  sex.  Both 
our  birds  have  the  lores  delicately  feathered,  but  the  bristle-feathers 
of  H.  branickii  are  lighter  than  those  of  H.  pelagictu, 

H,  pelagicus  and  H.  branickii  are  the  largest  of  all  the  Eagles. 
Both  our  birds  live,  together  with  many  other  £agles  and  birds  of 
prey,  in  a  large  cage  of  our  Eagle-house.  When  at  rest  they  are 
generally  to  be  seen  sitting  close  together ;  their  cry  is  in  corre- 
spondence with  their  giant  size,  much  louder  and  more  penetrating 
than  that  of  all  the  other  Eagles. 


March  1,  1892. 
Dr.  A.  Giinther,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  February  1892  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  February  was  84,  of  which  37  were 
by  presentation,  7  by  birth,  30  by  purchase,  4  were  received  in 
exchange,  and  6  on  deposit.  The  total  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  75. 

Amongst  these  special  attention  is  called  to  the  following : — 

1.  Two  Short-wmged  Tyrants  (Machetomis  rixasa),  purchased 
Feb.  15.  These  are  the  first  examples  of  this  bird  that  have 
reached  us. 

2.  A  female  Beatrix  Antelope  {Oryx  beatrix)  from  Arabia, 
presented  by  Lt.-Col.  Talbot,  Feb.  18.  The  pair  of  this  Antelope 
presented  by  Col.  Ross  in  1890  being  still  alive,  the  receipt  of 
another  female  makes  a  very  acceptable  addition  to  our  series. 

Mr.  J.  Oraham  Kerr  gave  a  short  account  of  the  late  Captain 
John  Page's  expedition  up  the  Rio  Pilcomayo,  which  he  had 
accompanied  as  Naturalist  upon  the  recommendation  of  the  Council 
of  this  Society.  Leaving  England  in  the  summer  of  1889,  Mr.  Kerr 
spent  some  months  studying  the  Zoology  of  the  Pampas.  In 
January  of  1890  he  left  Buenos  Aires  in  the  steamship  'Bolivia,' 
which  had  been  specially  constructed  for  the  expedition,  and  after 
several  weeks  spent  on  the  Parand,  and  a  short  preliminary  trip  up 
the  Bermejo  River,  entered  the  Pilcomayo  in  March  of  1890.  Biapid 
progress  was  made  for  the  first  few  days — the  river  being,  although 
intensely  tortuous,  comparatively  broad  and  unobstructed.  The 
banks  were  here  covered  with  thick  and  almost  impenetrable  forests, 
chiefly  of  small  scrubby  trees,  and  characterized  by  a  great  paucity 
of  ammal  life.  The  most  conspicuous  mammals  were : — ^the  Caray^ 
Monkey  {Mycetes  earaya)^  troops  of  which  were  to  be  seen  in  Uie 
trees  by  the  river-side  ;  the  Mirikind  {Nyetipithecus  triviryatus),  of 
which  some  half  a  dozen  specimens  were  killed  ;  the  Tapir  (Tapirui 
americanus),  the  tracks  of  which  were  to  be  seen  in  all  directions ; 
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two  species  of  Deer — Cariaau  paiudosus,  freauenting  the  open 
marshy  spots,  and  Cariacus simplicicomis,  inhabiting  the  woods;  and 
two  Peccaries  {Dieotylet  torquatus  and  D.  labiatus).  Of  Carnivora, 
the  Jagnar  was  the  most  frequently  seen  ;  the  Puma  being  equally 
abundant  but  less  conspicuous,  owing  to  its  inhabiting  the  open 
campo.  In  the  waters  of  the  river  near  the  mouth  an  Otter 
(Lutra  paranensis)  was  abundant. 

As  the  expedition  proceeded  farther  up  the  Pilcomayo,  the 
channel  became  narrower,  and  a  great  fall  in  the  level  of  the  water 
taking  place,  progress  became  much  obstructed.  Still,  however,  the 
*  Bolivia '  struggled  to  get  onward,  but  eventually  came  to  a  full 
stop  about  300  miles  from  the  mouth  of  the  river,  in  the  midst  of  a 
parched  and  salt-saturated  country,  consisting  almost  entirely  of 
open  campo,  in  which  animal  and  vegetable  life  of  all  kinds  was 
marked  by  extreme  poverty  and  lack  of  variety.  The  greater  part  of 
the  men  here  deserted,  the  leader  and  the  doctor  both  died  ;  and  the 
remainder,  numbering  nine  in  all,  after  a  detention  of  over  four 
months,  were  ultimately  rescued  by  a  military  search-party  sent  out 
by  the  Argentine  Government.  Mr.  Kerr  was  compelled  to  leave 
the  steamer  *  Bolivia '  in  the  Pilcomayo,  and  with  it  the  greater 
part  of  his  collections.  The  more  portable  portions — the  bird-skins 
and  the  plants — were  brought  off  on  mule-back.  The  birds  have 
been  worked  out,  and  an  account  of  them  has  been  published  in  the 
'Ibis'  for  January  1892;  while  the  Botanical  collections  are  being 
mvestipted  at  Kew. 

In  illustration  of  his  remarks,  Mr.  Kerr  exhibited  a  series  of 
14  views  taken  from  his  own  negatives,  representing  the  progress 
of  the  expedition,  and  the  life  of  the  district  traversed  by  it. 

The  following  papers  were  read : — 

1.  A  Contribution  to  the  Classification  of  Ophiuroids,  with 
Descriptions  of  some  new  and  little-known  Forms.  By 
P.  Jeffrey  Bell,  M.A.,  Sec.  R.M.S. 

[Beoeived  February  15, 1892.] 
(Plates  XI.  &  XII.) 

1.  The  Calycioal  Plates  of  a  young  Ophiuroid,  p.  175. 

2.  The  Olaasification  of  Ophiuroids,  p.  176. 


3.  Aooount  of  OpMoteresis  elegans,  g.  et  sp.  n.,  p.  178. 

4.  The  Suhdivimons  of  Ophiuroids,  p.  179. 

5.  The  Belation  of  OpkioteresU  to  Fossil  Forms,  p.  182 

6.  The  Badial  ShieldB  of  Opkiomaza  obscura^  p.  182. 

7.  Opkiobyrsa  hyttricis,  p.  183. 

1.  The  Calycinal  Plates  of  a  young  Ophiurid. 

Amonff  the  valuahle  collections  recently  made  hy  Messrs.  J.  J. 
Walker,  IlN.,  and  P.  W.  Bassett-Smith,  R.N.,  of  H.M.S.* Penguin'*, 

^  FcNTwarded  to  the  Britiah  Museum  through  the  Hydrographer. 
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on  the  north-ivest  coast  of  Australia,  are  a  number  of  young 
Echinoderms ;  in  many  cases  it  is  not  possible  to  Assign  them  a 
definite  specific  place,  but  to  the  morphologist  they  will  offer  charms 
less  patent  to  the  systematist. 

Among  them  there  is  an  Ophiurid  which  is  remarkable  for  the 
large  size  of  what  are  now  g^erally  regarded  as  the  plates  of  the 
calycinal  area,  and  which  my  lamented  friend  P.  Herbert  Carpenter 
in  bis  valuable  essay  *  called  respectively  centro-dorsal,  under-basals, 
and  radials.  These  plates  are  so  well  marked  that  it  is  quite  im- 
possible for  the  most  sceptical  to  regard  them  as  anythiDg  else  than 
the  components  of  a  vestigial  calyx,  and  I  think  tneir  relations  to 
the  rest  of  the  organism  are  perhaps  better  shown  in  the  drawing 
given  herewith  than  in  anv  previously  published  figure  of  an  Ophiorid 
(Plate  XL  figs.  6,  7).     " 

It  is  certain  that  the  specimen  is  the  young  of  a  species  of  Pectinura 
or  of  some  form  closely  allied  to  that  genus. 


2.  Classification  of  Opuiuroids. 

Since  the  year  1867,  when  Dr.  Ljungman '  published  his  still 
valuable  classification,  no  serious  attempt  has  been  made  to  classify 
the  Ophiuroidea,  and  it  is  possible  that  some  doubts  remain  as  to  the 
relations  of  the  genera  that  compose  that  class  ;  the  question  whether 
the  simple-armed  Ophioderma  or  the  much-branched  Astrophyton 
has  the  more  archaic  characters  is  one  which  systematists  have 
neither  asked  nor  answered.  The  majority  of  naturalists  would 
probably  confess  that  their  impression  was  that  the  many-branched 
forms  had  succeeded  those  with  simple  arms. 

At  any  rate  all  are  agreed  that  there  are  two  equivalent  orders  or 
groups — the  Ophiurs  and  the  Euryalse  of  Johannes  Muller,  the 
Ophiuridse  and  Astrophytidse  of  Theodore  Lyman ;  if  these  two 
groups  are  really  sharply  separated  from  one  another,  it  will  follow 
that  we  must  look  upon  one  as  derived  from  the  other  and  now 
separated  from  it  by  the  disappearance  of  the  connecting-links,  or 
we  must  suppose  that  they  had  long  ago  a  common  ancestor  and 
have  since  been  evolved  along  distinct  lines ;  the  latter  is  the  view 
adopted  by  Prof.  Haeckel  in  his  *  Generelle  Morphologic.' 

Mr.  Lyman,  though  retaming  the  bifid  division  of  the  class, 
recognizes  the  resemblance  of  some  of  the  Ophiuridse  to  the  Astro- 
phytidee,  for  his  '*  group  iii."  is  called  **  Astrophy ton-like  Ophi- 
urans."  One  striking  point  in  which  Siffsbeia  and  Hemieuryalty  for 
example,  two  members  of  the  group,  resemble  Attrophyton  is  the 
power  of  rolling  their  arms.  And  the  function  has  a  corresponding 
similarity  of  structure.  In  most  brittle-stars  the  *'  several  ossicles 
of  the  arm  have  a  certain  power  of  movement  on  one  another,  but 
this  is  limited  by  the  development  of  processes  and  pits  analogous 
to  the  zygosphenes  and  zy gantra  of  the  Ophidian  vertebrae.     In  such 

»  Quart.  Joum.  Micr.  8i^i.  xxir.  (1884)  pp.  1-23. 
»  5^.  Vct-Aknd.  Wirhimdl.  vA\l  (1807)  p.  308. 
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Ophhiroids,  howerer,  as  are,  like  AMtroachema,  capable  of  twisting 
or  tinning  their  arms  round  a  straight  Oorgonian,  the  saddle-shaped 
faces  are  well  dereloped,  but  the  limiting  pits  and  processes  are 
absent "  \  The  former  plan  of  structure  maj  be  spoken  of  as 
lygospondyline  and  the  latter  as  streptospondyline ;  there  can  be  no 
doubt  that  the  latter  is  the  simpler,  and  there  is  much  evidence 
to  support  the  view  that  this  simplicity  is  archaic  and  not  second- 
arQj  acquired.  For  example,  no  Astrophytid,  all  of  which  exhibit 
the  streptospondylinetype,  has  the  investiture  of  the  central  arm- 
ossicles  differentiated  into  upper,  lower,  and  side  arm-plates ;  the 
madreporites  are  inconstant  in  number  and  position,  and  pedicellariee, 
never  known  among  Ophiurida,  may  be  present. 

If  the  possession  of  streptospondyline  ossicles  is  an  archaic 
character  in  the  Astrophytidse,  it  is  so  also  in  the  Ophiuridee.  Have 
any  of  them  other  archaic  characters  ?  Ophioacolex  has  no  upper 
arm-plates ;  Neoplaa:  has  a  single,  incomplete,  upper  arm-plate ; 
species  of  Ophiomt^xa  have  or  have  not  arm-plates,  which,  when 
present,  may  be  in  two  pieces ;  the  tentacle-scales,  which  are  so 
characteristic  of  most  Ophiurids,  are  wanting  from  Ophiomt/xa 
and  OpAwbyrsOf  are  small  and  single  in  Neoplax,  small  and  narrow 
in  Opkioekondrus ;  the  teeth  and  teeth-papillae  of  Ophiobyrta  are 
spiniform ;  and  the  teeth-papillae  are  wanting  in  Ophiomyxa,  Ophio^ 
chondruSj  Sigabeia,  and  Semieuryale, 

Such  a  combination  of  characters  points  to  the  forms  just  men- 
tioned as  the  simpler  of  the  class ;  they  might  have  led  to  the 
v^etatively  multiplying  Gorgon's-head  or  to  the  more  highly 
differentiated  Ophioihrix. 

Before  coming  to  any  definite  opinion,  let  us  consider  the  value 
of  the  evidence  of  the  calycinal  plates.  But  little  is  known  of  the 
development  of  any  streptospondyline  Ophiurid ;  indeed,  all  that 
we  do  know  is,  I  think,  contained  in  one  passage  in  Mr.  Lyman's 
'  Challenger '  Report.  There  we  read  of  the  young  Gorgonocephalus 
(p.  252) :  "  Above  there  is  in  the  centre  a  group  of  six  or  seven 

C'mary  plates,  each  encircled  by  a  superimposed  line  of  grains." 
ter  on,  the  "disk-plates"  become  obliterated.  Mr.  Lyman's 
observations  show  that  there  is  no  regularity  of  the  plates,  which, 
as  he  calls  them  primary,  we  may  suppose  to  be  the  representatives 
of  the  calycinal  plates  of  recent  Echinoderm  Morphology. 

But,  after  all,  this  is  what  may  well  be  expected  ;  now  that  we 
are,  as  I  hope,  delivered  firom  the  theonr  of  the  pelmatozoic '  origin 
of  the  Echinoderms,  we  may  go  a  step  further  and  recognize,  as  the 
Cystidea  teach  us  to  do,  that  the  calyx  did  not  appear  at  once  with 
all  the  diagrammatic  regularity  that  it  has  retained  during  the 
manifold  changes  in  name  that  its  parts  have  suffered. 

It  is,  then,  among  those  Cystid-like  forms  in  which  a  definite 
pentamerous  arrangement  was  not  permanently  established  ^  that  we 
must  seek  for  the  ancestor  of  the  Ophiurid.    At  present,  palseonto- 

^  Bell,  Comp.  Anat.  k  Phyuology,  p.  316. 

»  See  Ann.  &  Mag.  N.  H.  viii.  (1891)  pp.  206  et  seg. 

^  Cf.  Bather,  Quart  Joum.  Geol.  Soc.  1889,  p.  166. 
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logi8t8   have   no  form   known  to  them  which  gives  any  certam 
indication  of  Ophiurid  affinities. 

The  considerations  which  I  have  urged  will  perhaps  induce  the 
student  to  regard  the  streptospondyline  type  as  earlier  than  the 
zygospondyline.    I  have  now  to  show  how  that  type  is  modified. 

Mr.  Lyman  has  shown  how  the  "  Astrophyton-tike  Ophiurans  " 
make  an  attempt  to  acquire  the  saddle-shapea  ossicle  of  the  Astro- 
phytidsB ;  we  have  among  the  several  genera  various  modifications  of 
the  type  which  is  seen  at  its  simplest  in  OpMoteresis. 

3.  Account  of  Ophioteresis  elegans. 

Among  the  specimens  collected  hy  Dr.  Coppinger^  of  H.M.S. 
*  Alert,*  while  in  the  waters  of  the  Western  Indian  Ocean,  were 
some  examples  of  a  remarkable  Ophiurid,  the  explanation  of  the 
structure  of  which  was  quite  unattainable  at  the  time  when  I  was 
engaged  in  prepanng  a  portion  of  the  Report  published  by  order 
of  the  Trustees  of  the  British  Museum,  under  the  editorship  of 
Dr.  Giinther,  F.ILS. 

Deaeription  of  the  General  Appearance  of  a  Specimen, 

This  form  is  particularly  elegant  in  appearance,  owing  to  the  green 
colour  of  the  upper  surface  of  the  arms  and  the  margins  of  the  disk, 
and  the  ornamentation  by  light,  wavy,  meandering  lines  of  the 
central  portion  of  the  disk  with  its  dark  background.  Below,  the 
colour  is  pale  yellow,  except  in  the  interradial  portions  of  the  disk, 
which  are  dark,  and  marked  by  white  wavy  lines.  The  contour  of 
the  disk,  which  is  of  moderate  size  in  proportion  to  the  arms,  is  more 
or  less  distinctly  pentagonal ;  the  regularity  of  the  disk  is,  no  doubt, 
due  to  the  large  size  of  the  radial  shields.  These,  however,  are  not 
apparent  from  the  outer  surface,  for,  like  all  the  rest  of  the  animal, 
they  are  enclosed  in  a  thick  softish  skin.  The  oval  slits  are  pro- 
vided with  teeth  and  tooth-papillae,  but  there  are  no  mouth-papillae. 
The  arms  twist  and  coil  on  themselves ;  at  their  sides  the  spines 
form  mere  papilliform  projections,  owing  to  the  fact  that  their  bases 
are  encased  in  the  thick  investing  skin ;  on  the  middle  line  of  their 
lower  surface  there  is  a  distinct  groove. 

Anatomical  Details. 

Since  the  publication  of  Mr.  Lyman's  *  Challenger '  Report,  in 
which  so  many  valuable  figures  were  given  of  the  characters  of  the 
ossicles  of  which  the  arms  of  various  species  of  Ophiuroids  are  made 
up,  every  student  of  the  group  tnrns  first  to  an  examination  of  these 
parts  of  the  skeleton. 

Those  of  Ophioteresis  are  particularly  interesting  from  the  ex- 
tremely generalized  condition  which  they  present.  As  will  be  seen 
from  the  drawings  (figs.  4  and  5,  Plate  XI.),  the  recesses  on  the  adoral 
side  of  the  ossicle  are  excessively  shallow,  and,  in  correspondence 
with  that,  the  articulating  elevations  on  the  aboral  side  are  very  slight 
and  inconspicuous.     But,  at  the  same  time,  it  is  to  be  noted  that 
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the  nddle-shaped  fiice  of  the  Astrophytid  ossicle  is  not  seen  here ; 
we  hife  merely  a  generalized  Ophiurid  ossicle,  without  knobs  or  pits. 

The  most  remarkable  character  of  this  Ophiurid  (see  Plate  XI. 
figs.  3  and  4)  is  the  complete  absence  of  a  ventral  plate ;  no  other 
existing  brittle-star  is  known  to  want  this  plate.  The  upper  plates 
are  definitely  double,  and  the  side-plates,  instead  of  lying  flat  against 
the  side  of  the  central  ossicles,  are  wider  than  long  and  stand  out 
from  the  sides  of  the  arm.  The  radial  shields  are  very  large  and 
extend  almost  to  the  centre  of  the  disk  ;  they  have  the  form  of  right- 
angled  triangles,  the  hypothenuses  of  which  face,  but  do  not  touch, 
one  another ;  there  are  no  other  plates  on  the  siurface  of  the  disk. 

It  is  necessary  to  form  a  new  genus  for  this  form,  which  may  be 
called  Ophioterens  \ 

Definition  of  the  Genus  and  Species, 

Opkioteresis  is  a  streptospondyline  Ophiurid  in  which  the  cover- 
ing-plates of  the  arms  are  double  above,  wanting  below,  and  wedge- 
shaped  at  the  sides ;  the  radial  shields  are  well  developed,  and  there 
are  ordinary  teeth  and  teeth-papillss. 

Opkioteresis  elegans  has  the  dlisk  more  or  less  distinctly  pentagonal, 
of  moderate  size ;  arm-spines  five.  Elegantly  coloured,  the  upper 
inrfiu^  of  the  arms  and  the  margins  of  the  disk  green,  the  central 
portion  of  the  disk  dark,  with  an  irregular  pattern  of  meandering 
white  lines ;  interradial  portions  of  lower  surface  of  disk  dark,  with 
white  lines ;  the  rest  of  the  lower  surface  yellow. 

Hob.  Seychelles,  4-12  fins.    In  coll.  B.  M. 

From  this  simple  form  differentiation  would  seem  to  have  preceded 
•long  two  lines  ;  there  has  been  an  increase  in  complexity  of  articu- 
lation, associated  with  the  fixation  of  certain  ossicles  and  spines,  or 
there  has  been  v^tative  repetition  and  branching  with  a  more 
primitive  inconstancy  and  irregularity  of  anatomical  characters. 

Around  the  primitive  stock  some  forms — those  which  Mr.  Lyman 
calls  the  **  Astrophyton-like  Ophiurans  *' — have  remained,  such  as 
Opiioseoles,  Ophiobyrsa^  Neoplax^  and  Opkioteresis. 

4.  The  Subdivisions  of  Ophiuroids. 

It  will  perhaps  be  found  convenient  to  eive  distinctive  names  to 
the  three  groups ;  for  brevity's  sake  I  add  here  the  definition  of 
Ophinroids  which  I  ventured  to  publish  last  September '. 

The  Ophiuroidea  are  caliculate,  actinogonidial,  eleutherozoic, 
ujgopodous  Echinoderms,  in  which  there  is  no  distinct  ambulacral 
groofe.  The  "  arms "  are  sharply  marked  off  from  the  disk,  are 
▼ery  rarely  more  than  five  in  number,  and  are  sometimes  elaborately 
branched.  The  digestive  system,  which  is  aproctous,  and  the  gene- 
nttre  are  confined  to  the  area  of  the  disk,  as  is  also  the  specialized 
re^iratory  apparatus,  which  takes  the  form  of  deep  clefts. 

The  Streptophiurse  are  Ophiurids    in  which    the    ambulacral 
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ossicles  articulate  with  one  another  hy  means  of  a  more  or  less 
simple  hall-and-socket  joint ;  the  covering  plates  are  more  or  leas 
r^nlarly  developed  as  superior,  inferior,  ana  two  lateral,  the  last  of 
which  bear  spines. 

The  Astrophiurse  («.  Cladophiuree)  are  Ophiurids  in  which  the 
ambulacral  ossicles  articulate  with  one  another  by  means  of  hour- 
glass-shaped surfaces,  and  are  covered  by  granular  deposits  in  the 
thick  integument ;  the  arms  may  be  simple  or  branch^  repeatedly. 

The  Zygophiurae  are  Ophiurids  in  which  the  movement  of  the 
ossicles  on  one  another  is  limited  by  the  development  of  lateral 
processes  and  pits ;  superior,  inferior,  and  lateral  spine-bearing  plates 
are  always  developed  as  a  covering  for  the  arms,  which  are  always 
simple,  and  incapable  of  coiling  round  straight  rods. 

The  Streptophiuree. 

The  following  facts  justify  the  vagueness  of  the  definition  offered. 

a.  Upper  arm-plates:  absent  in  Ophiomyxa  vivipara^  double  in 
O.  pentagonay  of  several  pieces  in  O,  flaecida ;  double  in 
Opinoteresia ;  in  Hemieuryale  a  mosaic  of  small  plates ;  single 
but  incomplete  in  Neoplax. 

13.  Under  arm-plate :  absent  from  Ophiotereeis^  alone  among  existing 
Ophiurse. 

y.  Tentacle-acales :  absent  from  Ophiomyxa,  Neoplax,  and 
Ophiobyrsa, 

^.  Tooth-papilla:  absent  from  Sigabeia,  Hemieuryale,  Ophiochon- 
drua,  and  Ophiomyxa. 

€.  Radial  shields  are  small  and  short  in  Ophiobyrsa,  small  and 
irregular  in  Ophiomyxa,  rather  large  in  Ophioteresis,  large  in 
Hemieuryale,  and  very  large  in  Sigsbeia  ;  on  the  other  hand, 
they  are  absent  from  Neoplax. 

The  order  in  which  the  genera  just  mentioned  should  stand  to  one 
another  is  a  question  which  cannot  be  discussed  now,  nor  can  that 
of  the  relation,  clearly  enough  marked  in  many  points,  between  the 
Streptophiurse  and  the  lowest  of  the  Zygophiurae :  the  *' articulating 
peg  '  in  Ophioseolex  is  described  as  minute ;  it,  Ophiambix,  Ophio- 
seiasma*,  Ophiogeron*,  Ophiohelus*,  and  Ophiotholia  have  no  upper 
arm-plates,  while  in  Ophiomyces  they  are,  if  present,  minute ;  in  the 
three  genera  marked  with  an  astensk  the  arm-ossicles  retain  the 
embryonic  character  of  being  nearly  divided  into  two. 

In  addition  to  the  genera  placec)  under  the  "  Astrophyton-like 
Ophiurans  "  of  Mr.  Lyman — Ophiobyrsa,  Ophiomyxa,  Ophiochon- 
drus,  Hemieuryale,  and  Sigsbeia — to  which,  of  course,  must  be  added 
Neoplax,  I  would  place  in  the  Streptophiurse  the  eenera  Ophio- 
myces, Ophiotholia,  Ophiohelus,  Ophiosciasma,  Ophiambix,  and 
(^hioscolex, 

Mr.  Lyman  says  of  Ophioblenna,  which  he  places  next  to  Ophio- 
seolex, '<  Of  its  skeleton  I  am  quite  ignorant.''  I  applied,  therefore,  to 
Dr.  Liitken,  who  has  charge  of  the  only  known  specimens,  and  he 
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^^  kindly  informs  me  the  arm-osncles  remind  him  most  of  those 
^  OBUo^Ario?  and  OpkMcantha. 
^  Streptophiurse  may  be  thus  arranged : — 

A.  No  under  arm-plates   1.  Ophioteresis. 

B.  Under  arm-plates  imperfect. .  2.  Ophioseiasma. 

C.  Under  arm-plates  moderate  or  well  developed. 

a.  No  upper  arm-plates. 

I.  No  radial  shield  . .  3.  Neoplax, 

4.  Ophiohelus. 

5.  Ophiotholia  (?). 
II.  Radial  shields  present. 

6.  Ophioscolea*. 

7.  Ophittmbia\ 

8.  Ophiogerott. 

9.  Cfphiohyrta. 

10.  Ophiomyxa  (pars). 

/3.  Upper  arm-plates  minute  or  formed  of  scattered  plates. 

1 1 .  Ophiomyxa  (pars). 

12.  Ophiomycu. 

13.  Ophiochondrua, 

14.  Hemieuryate. 

15.  Sigaheia. 

It  will  be  gathered  that  I  regard  the  simple-armed  Astrophiurse 
18  the  more  archaic,  and  I  propose,  therefore,  an  arrangement  of  the 
^  ^vliich  is  altogether  different  from  that  of  Mr.  Lyman  : — 

A.*    Arms  simple. 

i.  Disk  large 1 .  AstrotomiL, 

2.  Astronyx, 

3.  Astrochele. 
ii.  Disk  moderate  (about  one-tenth  of  the  length  of  the 

arms)    4.  Astrogomphus, 

5.  Aatroporpa, 
ill.  Disk  small,  even  very  small. 

6.  Ophioereas. 

7.  Astroschema, 

8.  Astroceras, 
^.  Arms  branch  a  few  times  near  their  free  ends. 

9.  Trichaster, 

10.  Astroclon. 

11.  Astrocnida. 
€.  Arms  branch  much  and  from  near  their  base. 

12.  Bury  ale, 

13.  GorgonocephaluM. 

14.  Astrophytotu 

Theie  three  groups  (A,  B,  and  C)  correspond  to  the  subfamUies 
of  Ljongman — ^Astronycins,  Trichasterinae,  and  Gkrgonocephalinse  ; 
iod  the  fact  that  it  should  be  so,  notwithstanding  the  multiplication 
ilmost  by  three  of  the  genera  of  Astrophiurse  since  1866,  is  another 


182  PROF.  F.  JEFFREY  BELL  ON  THE  [MtT.  1» 

proof,  if  more  were  Deeded,  of  the  acumen  of  the  distinguisbed 
naturalist  who  proposed  them. 

For  the  Zygophiurans  assistance  in  classification  will  be  gained 
from  Ljungman's  well-known  work  S  and  the  families  maj  be  dis- 
posed thus : — 

r  I.  Arm-mcisures  on  the  disk. 
I  1.  OphiodermatitUt, 

a.  No  dental  papillae  <  2.  (^lUolepeditUe. 

n.  Arms  inserted  on  yentral  surface  of  disk. 
3.  AmphiuridtB, 

fl.  Oral  papillflB  present. 
5.  OphtoihrieidtB, 

5.  The  Relation  of  Ophioterbsis  to  Fossil  Forms. 

Zittel  places  in  the  suborder  Euryaleae  (= Cladophiurse)  the  genera 
Onychaster  and  Eucladia,  of  which  he  says  (Handb.  d.  Pal. 
p.  444)  that  they  are  **  die  einzigen  fossilen  Formen,  welche  mit 
einiger  Sicherheit  zu  den  Eurjaliden  gestellt  werden  konnen."  But 
Eucladia,  as  described  by  Dr.  Woodward  (Geol.  Mag.  1869, 
p.  241),  has  the  madreporite  on  the  abactinal  surface,  whereas  all 
Ophiuroids  have  that  plate  actinal  in  position.  As  I  purpose  to 
confine  myself  for  the  present  to  the  Ophiuroids,  I  need  not  discuss 
what  is  the  exact  systematic  position  of  Eucladia,  beyond  urging 
that  it  should  be  recognized  as  a  form  which  cannot  be  placed  in 
the  group  Ophiuroides,  as  now  recognized. 

Onychaster  has  the  granular  investment  which  is  now  found  only 
in  Astrophiuroids,but  the  articular  surface  of  the  arm-ossicles  appears 
to  be  rather  on  the  Streptospondyline  than  the  Astrophiuroid  (hour- 
glass-shaped) type. 

Taniaater  (Billings,  Geol.  Surr.  Canada,  Canadian  Organic  Re- 
mains, dec.  iii.  p.  80)  and  Protaster  (Forbes,  Mem.  Gfeol.  Surr. 
U.  K.,  dec.  i.  pi.  iv.)  are  examples  of  a  group  of  which  the  most 
salient  known  fact  is  the  absence  of  ventral  arm-plates.  I  have  no 
information  as  to  the  character  of  the  faces  of  their  arm-ossicles ; 
but,  as  the  arms  of  both  are  flexible,  I  have  no  doubt  that  their 
proper  place  is  with  the  Streptophiurse. 

6.  The  Radial  Shields  of  Ophiomaza  obscura. 

In  his  description  of  this  species  Herr  Ljungman  (op.  cU. 
p.  333)  says,  ^'  in  dorso  scutis  radialibus  maximis  gibboso-carinatis." 
So  far  as  I  can  discover,  this  species  has  not  been  seen  by  any  subse- 
quent student  of  the  group,  and  no  figure  of  this  very  interesting 
species  has  been  published. 

Its  discovery  by  Mr.  Bassett-Smith  off  the  N.W.  coast  of  Australia 
(Bassett-Smith  Bank,  9  fathoms)  extends  its  geographical  range,  as 
the  type  was  taken  off  Singapore.    The  figure  whicn  is  now  given 

^  Op.cit. 
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(Plate  XII.  fig.  I)  shows  very  well  the  definite  carination  of  the  radial 
shields ;  the  term  cariualion  has  heen  and  is  applied  to  keels  varying 
80  much  in  depth  that  it  is  difficult  to  gauge  how  slight  or  how  great 
it  may  be  in  any  particular  case.  Herr  Ljungman  says  '*  Brachia 
loiig;itadine  diametmm  disci  ter  haud  seqnantia,"  but  in  the  specimen 
before  me  the  proportions  are  nearly  5  to  I  ;  I  cannot  suppose  that 
this  difference  is  of  specific  value. 

7.  Ophiobyrsa  hystricis. 

The  largest  Streptophiurid  found  within  the  British  area  is  the 
species  so  named  by  Mr.  Lyman.  Readers  of  Sir  Wyville  Thomson's 
*  Depths  of  the  Sea'  will  remember  that  (on  p.  123)  there  is  a  brief 
tccount  of  ^*  a  very  large  Ophiurid  with  thick  arms,  upwards  of 
three  decimetres  long,  and  a  large  soft  disk  resembling  that  of 
Ophiomyxa^  to  which  genus  it  ^eems  to  be  allied.  The  specimens 
which  have  been  hitherto  procured  are  scarcely  sufficiently  perfect 
to  allow  of  its  being  thoroughly  worked  out.'*  There  is  not  complete 
ooQcordance  between  these  measurements  and  that  of  Mr.  Lyman, 
who  gives  the  length  of  the  arm  as  187  mm. ;  as  the  diameter  of  the 
disc  is  20  mm.,  the  total  spread  would  be  very  nearly  four  deci- 
metres. 

Among  the  specimens  collected  by  the  Rev.  W.  Spotswood 
^^n  during  the  dredging-expedition  of  the  *  Flying  Fox  '  off  the 
S.W.  coast  of  Ireland  was  one  example  of  this  species ;  it  is  a  good 
deal  broken  and  was,  most  unfortunately,  dried.  The  figure, 
Werer,  now  given  of  it  (Plate  XIL  fig.  2)  will  give  a  good  idea  of  its 
Sacral  appearance.  The  diameter  of  the  disk  is  35  mm.,  and  the 
^1^8  most  have  been  at  least  3 1 0  mm.  long.  As  Thomson  states  that 
the  specimens  he  obtained  were  in  a  bad  condition^  it  is  not  improb- 
•hle  that  he  did  not  preserve  his  largest  but  merely  noticed  its  size. 

Mr.  Green  dredged  this  example  in  315  fathoms  :  the  *  Porcupine ' 
found  specimens  in  345  fathoms. 

EXPLANATION  OF  THE  PLATES. 
Plati  XI. 

Pig.  1.  Opkioteresis  elegans,  nat.  size. 

2.  iHsk  and  arms  from  abore,  to  show  the  large  radial  shields,  X  8. 

3.  The  nme  from  below,  x  8. 

^-  Aboral  surface  of  arm-ossicle,  to  show  the  double  dorsal  plates,  tlie 
simidioity  of  the  articular  cavities  (a),  the  absence  of  a  corerinfl;  plate 
to  tne  Tentral  surface  of  the  ossicle,  the  form  and  position  of  the  side 
arm-plates  (/),  and  the  position  of  the  spines.   X  24. 

•>•  Adoral  surface  of  arm-ossicle,  to  show  the  double  dorsal  plates  (d)  and 
the  simple  articulating  convexities. 

G*  General  view  of  a  young  Pectinura^  to  show  the  preponderating  size  of 
the  calydnal  plates,  X  2. 

7*  Disk  of  the  same  X  8,  to  show  the  form  and  character  of  the  calcyinal 
plates. 

Plati  XII. 

^  1.  Ophiomasa  obsimni,  upper  surface  of  disk,  to  show  the  carinated  radial 
•hie]d8,x2. 

2.  Opkiobyna  hystrici$,  from  below,  nat.  size. 

3.  The  same  from  abore,  nat  sise. 
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2.  Description  of  an  Abnormal  Earthworm  possessing 
Seven  Pairs  of  Ovaries.  By  M,  P.  Woodward, 
Demonstrator  of  Zoology,  Royal  College  of  Science, 
London'. 

[B«OBiT«d  February  29, 1893.] 
(Plate  XIII.) 

Abaonnilities  sfiectiog  the  getutalia  of  the  Earthworm  are  of  an- 
frequent  occurrence,  and,  when  ancfa  variationi  occar,  they,  as  a  rule, 
only  affect  acceeaoiy  ttructureg  like  the  spermathecn  and  seminal 
vesicles,  not  eSBential  ones  such  aa  the  genital  glaoda. 

One  or  two  cases  have,  however,  been  put  upon  record  in  which 
the  genital  glanda  were  themselves  affected,  although  these  variations 
were  but  slight  ones.  One  case  is  described  by  Benham ',  in  which 
the  ovary  of  the  right  side  was  situated  on  the  1 2th  somite ;  this 
might  at  first  sight  appear  to  be  a  simple  shiftdng  forward  of  the 
ovary,  especially  as  the  oviduct  and  the  posterior  termination  of  the 
vaa  deferens  of  that  side  are  also  displacM  on  to  the  segment  in  front 
of  that  on  which  they  are  normally  situated.  But  when  compared 
with  the  specimen  which  I  now  propose  to  describe  it  would  appear 
more  piobable  that  the  right  ovary  of  Benham's  specimen  does 
not  correapond  nith  the  normal  one,  but  is  rather  a  fresh  structure 
altogether,  Bergh^  has  also  described  three  abnormal  specimens, 
fit.  two  L,  hiryitfiM  and  one  £.jnit7nn-n»,  which  are  of  great  interest 
in  having  undergone  an  actual  reduplication  of  the  ovaries,  being 
possessed  of  an  additional  pair  on  segment  14,  the  normal  ovaries 
beiog  present  as  usual  on  segment  13. 

Tlie  above-cited  cases  are,  as  far  as  I  can  ascertain,  the  only  re- 
corded cases  of  variations  in  the  position  and  number  of  the  ovaries 
in  TaanbrieHi, 

The  specimen  which  forms  the  subject  of  the  present  communi- 
cation was  a  large,  well-developed  common  Earthworm  {AUolobo- 
pAora,  sp.  inc.),  possessing  a  well-marked  clitcllum ;  it  was  killed 
early  in  November,  in  which  month  the  genitalia  are  generally  but 
poorly  developed.  With  the  exception  of  the  ovaries  the  genital 
Cleans  were  quite  normal. 

On  the  removal  of  the  alimentary  canal  one  immediately  noticed  a 
number  of  small  pear.4haped  bodies  (Plate  XIII.  fig.  1,  od.''^)  prdect- 
ing  bsckwards  from  the  mesenteries  of  the  segments  1 1-1 7.  These 
paired  bodies  are  situated  one  on  either  side  of  the  longitudinal  nerve- 
cord,  and  attached  to  the  posterior  face  of  the  mesenteries  by  their 
expanded  bases,  while  tbdr  apices  project  hack  freely  into  the  carities 


vd.  Tii.  (1891)p.  256. 

'  "  Ueb.  d.  Bau   u.   d.  EntwickU.   d,   C^eiohlecbtsorg.   i.  Regeawunnw," 
Zeituhr.  Hir  wiu.  ZooL  188G,  to),  xliv.  p.  303. 
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of  the  somites.  The  anterior  pair  (fig.  1,  ov.^)  was  borne  upon  the 
mesentery  separating  the  11th  and  12th  somites,  and  immediately 
dorsal  to  the  coiled  portion  of  the  Tas  deferens  which  emerges  from 
the  latter  segment.    This  pair  is  slightly  the  largest. 

The  2nd  pair  (ov.*)  is  situated  on  the  13th  somite,  and  has  all  the 
typical  relations  of  the  oraries  as  found  in  the  normal  worm ;  facing 
them,  and  piercing  the  mesentery  13/14,  we  find  a  small  pair  of  ovi- 
ducts (avd.)  with  well  deyeloped  receptacula  ovorum  (r.o,).  Side  by 
side  with  the  latter  structures,  on  the  14th  somite,  is  a  3rd  pair  (oo.') 
of  these  conical  white  bodies,  slightly  smaller  than  those  in  fron^  but 
resembling  them  in  position  and  structure.  On  the  15th  somite  is 
ntuated  the  4  th  pair  {ov,*),  the  members  being  smaller,  of  unequal  size, 
and  no  longer  exhibiting  the  free  tapering  apex  so  characteristic  of 
the  anterior  ones.  The  5th,  6th,  and  7th  pairs  of  these  bodies  (ov.\ 
ov\  and  ovJ)  lie  respectiyely  on  the  16th,  17th,  and  18th  somites,  and 
show  a  marked  decrease  in  size ;  they  are  relatively  rounder  and  less 
regularly  developed,  the  members  of  each  piur  being  oflen  unequal 
in  size ;  farther,  those  on  the  17th  somite  are  slightly  larger  than  the 
corresponding  ones  on  the  16  th. 

A  rough  examination  with  a  hand-lens  while  the  worm  was  still 
fresh  showed  that  the  free  ends  of  these  structures  were  composed  of 
a  number  of  large  rounded  cells,  which  at  once  suggested  ova, 
especially  as  the  pair  of  these  bodies  on  the  13th  somite  possessed  all 
the  relations  of  the  typical  ovaries  of  the  normal  worm. 

The  specimen  was  subsequently  clarified  in  glycerine,  and  subjected 
to  a  microscopic  examination,  which  entirely  confirmed  the  last  ob- 
servation. £ach  of  these  bodies  consisted  of  a  number  of  rounded 
cells,  smaller  at  the  broad  end,  and  becoming  larger  and  rounder  at 
the  free  end,  the  tapering  apex  being  composed  of  a  single  row  of 
these  large  cells  (Plate  XlII.,  ov.'-ov.^  o.),  in  each  of  which  can  be 
seen  a  large  round  nndeus  and  one  or  two  nucleoli. 

A  comparison  with  the  ovaries  of  a  typical  worm  shows  that  the 
anterior  pairs  of  these  structures  can  in  no  way  be  distinguished  from 
them,  either  in  structure,  position  on  their  segments,  or  in  shape. 
The  four  posterior  pairs  (fig.  2,  ov.^-ot;.^),  however,  rather  resemble 
the  ovaries  of  a  very  young  or  immature  worm,  being  rounder  and 
smaller,  composed  of  smaller  cells,  and  only  showing  one  or  two 
large  round  cells  so  characteristic  of  the  adult  ovary,  while  they  are 
entirely  destitute  of  that  very  characteristic  free  filamentous  termi- 
nation composed  of  ripe  ova. 

From  the  consideration  of  the  above  description,  together  with  a 
comparison  of  the  figures  given,  there  can  be  no  doubt  that  each 
pair  of  these  7  cell-masses  is  the  serial  homologue  of  the  single 
pair  of  ovaries  of  the  normal  Earthworm ;  so  that  this  interesting 
specimen,  instead  of  possessing  only  a  single  pair  situated  on  the 
13th  somite,  is  rich  in  the  possession  of  seven  pairs  of  ovaries, 
situated  respectively  on  segments  12  to  18  iuclusive. 

The  condition  and  shape  of  the  three  anterior  pairs  suggests  that 
they  bave  already  been  functional  in  the  discharge  of  ova  into  the 
body-cavity ;  while  the  four  posterior  pairs  are  in  a  more  rudimentary 
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conditaoDy  and  possibly  have  not  thus  far  been  fonctional,  although 
the  large  size  of  the  cells  in  some  of  them  does  not  pnsdude  the 
possibility  of  their  future  maturity. 

With  regard  to  the  oviduets,  although  the  specimen  was  moat 
carefully  dissected  and  thoroughly  examined,  only  one  pair  of  these 
ducts  was  to  be  seen,  and  that  in  the  position  of  the  typical  aii^e 
pair  of  the  normal  worm :  that  is,  related  to  the  mesentery  between 
the  13th  and  14th  somites,  opening  into  the  body-cavity  of  the 
former  and  on  to  the  exterior  on  the  latter.  And  neither  externally 
nor  internally  could  any  trace  of  accessory  oviducts  be  discovered. 

It  is  interesting  to  note  in  Bergh's  ^  description  of  the  presence  of 
additional  ovaries  that  he,  being  unable  to  discover  additional 
oviducts,  concluded  that  the  ova  from  the  supernumerary  ovaries 
must  necessarily  be  lost 

This  might  probably  be  the  case  with  some  of  the  ova,  but  if  many 
were  shed  into  the  body-cavity  (as  would  happen  supposing  all  these 
ovaries  to  be  functional),  it  seems  possible  that  some  would  find  their 
way  through  the  circum-neural  arcade,  which  puts  the  various  sub- 
divisions oT  the  body-cavity  into  communication  with  one  another, 
and  through  which  the  perivisceral  fluid  circulates ;  and,  if  so,  there 
would  seem  to  be  no  difficulty  in  their  finding  their  way  into  the 
1 3th  somite,  and  then  out  through  the  oviducts. 

Beddard  *  has  recently  shown  reason  to  believe  that  '*  in  Aeamiho- 
drilus  the  genital  funnels  and  a  portion  at  least  of  the  ducts  are 
formed  out  of  nephridia,"  and  though  not  definitely  proved  for  Xium- 
bricuSf  it  is  probable  that  they  are  there  formed  by  a  modification  of 
the  same  process.  In  view  of  this  it  seems  strange  that  an  animal  so 
rich  in  ovaries,  and  with  so  much  material  in  the  way  of  segmental 
organs  out  of  which  to  fashion  oviducts,  should  have  only  developed 
a  single  pair. 

Passii:^  from  Lumbrieus  to  the  allied  genera,  it  is  not  so  rare  to 
find  the  animal  normally  possessing  two  pairs  of  these  glands. 
Beddard  has  described  a  number  of  such  forms.  Thus,  Perumyx ' 
has  normally  two  pairs  of  ovaries,  and  is  further  interesting  from 
the  fact  that  these  structures  vary  in  position  from  the  9th  to  the 
1 6th  s^ment.  Phreorycte* *^^  and  Uroehtela ^  possess  two  pairs  of 
ovaries,  situated  respectively  on  segments  12  and  13.  Also  in 
Sudriiui,  Aeanthodrilu8\  and  Phreodrilut^  Beddard  finds  strong  evi- 
dence for  the  belief  that  they  also  possess  an  additional  pair  of  ovaries. 

^  Loo.  cit,  p.  308,  footnote. 

^  "On  the  Homology  betwem  the  (Genital  Ducts  sad  Nephridia  in  the 
Oligocbieta,"  P.  R.  S.  Lond.  1890,  p.  452. 

^  "On  a  new  and  little-known  Barthworm,  with  an  aooount  of  the  variations 
of  Perionvx  excavatus*'  P.  Z.  S.  1886,  p.  308. 

*  •'  Affiles  of  PhrtorycUsr  T.  B.  S.  Ed.  vol  xxzv.  p.  629. 

^  "  Beproductive  OigaAB  of  PkrooryctUt**  Ann.  k  Mag.  Nat  Hist  ler.  6,  I 
p.  389  (1888). 

®  *'  Certain  Points  in  the  Stroctare  of  Urochmta**  Q.  J.  M.  S.  n.  s.  toL  xxix. 
p.  236. 

7  **  On  the  Anatomy  of  fiarthworms,"  Q.  J.  M.  8.  n.  s.  voL  xol  p.  421. 

-»  «  On  PkreodrUutr  T.  R.  8.  Ed.  vol.  xxxvi.  (1890)  p.  287. 
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Eisen  ^  in  EeUpidrilus  has  described  three  pairs  of  ovaries  situated 
on  segments  9,  10,  and  11;  this  statement  is  challenged  by 
Vejdovkj^  who  maintains  that  the  Olieochseta  possess  onl^  a 
single  pair  of  ovaries  which  are  never  found  on  the  segments  behind 
the  oviducts  (see  fig.  1,  ov.^-ov.'').  In  like  manner  the  last-named 
authority  would  throw  doubt  on  Lankester's  '  description  of  the  two 
pain  of  ovaries  present  in  Chmtogaster. 

Among  the  other  genera  of  the  Oligocheeta*  so  far  as  I  am  aware, 
only  one  pair  of  ovaries  is  developed  ;  this  in  the  Lumbricomorpha  b 
usually  situated  on  the  13th  somite.  But,  as  has  been  just  pointed 
oat,  at  least  eight  genera  may  possess  more  than  one  pair,  and, 
fortha,  in  many  forms  the  ovaries  are  developed  on  segments  other 
than  the  13th. 

The  following  table  shows  the  variation  in  the  position  of  the  ovaries 
in  those  forms  that  possess  two  or  more  pairs  of  ovaries : — 


Somites 

9. 

•  •  • 

X 

10. 

•  •  • 

X 

11. 

■  •  • 

X 

12. 

•  •  • 

•  •  • 

•  ■  • 

X 

•  •  ■ 

X 

X 
X 
X 

13. 

14. 

16. 

16. 

17. 

18. 

AcaniMrUu8    

EcUmdriius   

XX                XXXXXX 

X? 
X 

X 
X 

X 

X 

X 

X 

1 

1  EiiMtu 

hmbneutterregtria  (Jher- 

cKtow)  (nomml)    

/).A0fn(in»(Benham)  .. 

rf«(Bergh)   

AJhkbophMn,  fp.?    (ab- 

nonnal) 

Petumjfx    (two    pairs  i 

Taiymg  from  9-16).  j 

?knodHUts    

Pirtoryctes    

Uroekata   

•  •• 
■  «  • 

•  •  • 

•  ■  • 

«  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

X 
... 

•  •  • 

From  this  table  it  will  be  seen  that  within  the  limits  of  the 
Lnmbricomorpha  the  ovaries  are  found  to  vary  in  position  from  the 
9tb  to  the  18th  somite,  the  maximum  number  thus  far  known  to  be 
developed  being  seven  pairs. 

Id  front  of  Uiese  we  find  in  my  specimen  the  two  typical  pairs  of 
testes  developed  on  segments  10  and  11.  As  these  are  without 
doubt  the  serial  homologues  of  the  ovaries,  the  genital  glands  in  this 
worm  extend  from  the  1 0th  to  the  18th  somites. 

The  genital  glands  are  developed  from  and  under  cover  of  the 
peritonei  epithelium,  on  the  posterior  face  of  the  mesenteries  of  the 
genital  somites.  And  when  we  consider  that  the  mesenteries,  from 
which  the  germinal  epithelium  arises,  are  present  for  each  segment  of 
the  body,  and,  further,  that  in  most  of  its  organs  the  worm  exhibits 
a  marked  metamerism,  it  at  once  suggests  itself  that  in  those  forms 

^  **BolipidrilidA  and  their  Anatomy,"  Nov.  Aet  Bw  Soo.  Soi.  Upsala,  vol.  xi. 

'  ^ d.  Olicochaeten,  p.  144:  Pragae,  1884. 

*  "The  Sexual  Form  of  Chgtogiuf^r  Q.  J.  M.  8.  n.  8.  vol.  ix.  (1869)  p.  272. 
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or  individaals  possessed  of  more  than  one  pair  of  oyaries  we  have 
indications  of  a  metameric  rednplication  of  those  organs  similar  to 
that  of  the  testes  in  the  Hirudinea. 

A  metamerically  repetitional  disposition  of  the  ovaries  is  very  rare 
among  worms  generally ;  in  fact,  it  is  only  met  vrith  in  the  Platyhel^ 
minthes,  the  Cestoda  and  the  Neroerteans  both  exhibiting  it.  Setting 
aside  the  Cestoda  as  hi|;hly  specialized,  we  find  that  the  only  worms 
exhibiting  the  metamenc  reduplication  of  the  ovaries  are  certain  of 
the  Planarians. 

Beddard  has  shown  in  Eudrilus  ^  that  the  condition  of  the  oviducts 
and  their  accessory  structures,  to  quote  his  woicds,  ''suggests  a 
comparison  with  the  corresponding  organs  in  the  Planarians*  from 
which  group  I  am  disposed  (following  Lang)  to  derive  the  Annelids." 

The  facts  which  I  have  herein  described  and  tabulated  appear  to 
me  to  justify  a  belief  in  the  potentially  reproductive  nature  of  the 
individual  somites  of  the  Chaetopod  body,  and  to  support  Beddard's 
suggestion  above  alluded  to. 

EXPLANATION  OP  PLATE  XHI. 

Fig.  1 .  Abnormal  Earthworm  (Allolobophora,  sp.  inc.),  dissected  to  show  the 
genitalia,  x  3.  The  segmental  organs  and  two  posterior  seminal 
▼esiclee  removed  from  the  right  side. 

1-18,  the  somites ;  sg.Of  the  segmental  organs ;  m,  the  mesenteries ; 
n.c,  the  nerre  commissures ;  s.v,  the  seminal  yesioles ;  sp,  the  sper* 
mathecaB ;  t,  the  testes ;  /,  seminal  funnels ;  v.d,  the  vas  deferens ; 
ov.^-ov?,  the  ovaries ;  ovd,  the  oviducts ;  r.o,  the  reoeptacula  ovorum. 
2.  Enlarged  drawings  of  the  ovaries  from  the  right  side,  X  10 ;  drawn 
wim  a  camera  luoida. 

0.,  nearly  ripe  ova  ;  ov}-ov?,  the  seven  ovaries. 


3.  On  Stridulation  in  certain  Lepidoptera^  and  on  the  Dis- 
tortion of  the  Hind  Wings  in  the  Males  of  certain 
OmmatophoriruB,     By  G.  F.  Hampson,  B.A.  Oxon.  &c. 

[Received  February  1, 1892.] 

When  working  at  the  Indian  Moths  of  the  family  Agaristidat 
mj  attention  was  drawn  hy  Mr.  £.  Y.  Watson^  of  the  Madras 
Staff  Corps,  to  the  powers  of  stridulation  possessed  hy  the  males  of 
JEgocera  tripartita,  Earby,  of  which  he  had  brought  home  a  long 
series  from  Burma.  This  Moth  flies  at  dusk,  and  the  males  produce 
a  loud  clicking  sound  audible  at  some  distance  off — click-click-dick 
at  intervals  of  about  a  second.  This  led  me  to  investigate  the 
subject  in  this  species  and  in  the  only  other  Lepidoptera  known  to 
produce  the  same  sound — certain  Butterflies  of  the  genus  Ageroma 
and  other  allied  genera  from  Brazil. 

The  males  of  ^.  tripartita  (fig.  1,  p.  189)  obviously  differ  from 
those  of  all  the  other  species  of  the  genus  in  the  possession  of  a  large 
patch  of  hyaline  membrane  denuded  of  scales  beneath  the  oosta  of 
the  fore  wing,  and  this  at  once  suggests  itself  as  being  connected 

^  '*  The  Anatomy  of  Earthworms,"  Q.  J.  M.  6.  n.  s.  vol.  zzx.  p.  465. 
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with  the  sound  produced.  When  examined  with  a  lens,  it  is  seen  that 
the  wing-memhrane  is  dilated  so  as  to  produce  a  large  concavitj  on 
the  underside,  the  membrane  heing  thrown  into  deep  transverse 
ridges,  strongest  immediately  below  the  costa ;  and  when  the  wing  is 
detred  of  scales  it  is  seen  that  the  costal  and  subcostal  nerrures  have 
all  been  distorted  and  curved  downward,  so  as  to  give  increased  space 
to  the  dilated  and  ridged  membrane.  The  question  then  arose  as  to 
the  organ  that  could  be  used  in  combination  with  this  structure  to 
produce  the  sound.    I  found  that  the  fore  tarsi,  instead  of  being 

Fig.  1. 


JEgocera  tripartUa,  Kirby.     (J. 
Fore  leg  and  fore  wing. 

nmply  clothed  with  scales,  or  with  the  paired  series  of  spines  along 
the  under  surface  that  are  present  in  many  Lepidoptera  to  give 
greater  power  of  attachment  when  settled,  had  these  spines 
unmensely  developed  all  over  the  upper  surface  of  the  tarsi,  and 
that  if  held  extended,  instead  of  folded  against  the  under  surface  of 
the  body,  the  usual  method  of  carrying  the  legs  in  Lepidoptera 
during  flight,  the  spined  upper  surface  of  the  tarsi  would  be  exactly 
coincident  with  the  ridged  under  surface  of  the  wing-membrane,  so 
that  each  stroke  of  the  wings  in  flight  would  cause  the  ridges 
to  pass  sharply  over  the  spines  and  be  quite  adequate,  I  think,  to 
produce  the  clicking  sound.  The  hind  tarsi  have  the  ordinary  paired 
tpmes  on  the  nnder  surface,  and  I  suggest  that  the  fore  tarsi  can  be 
oaed  to  produce  the  sound,  the  dilated  wing-membrane  between  the 
ridees  acting  as  a  sounding-board,  for  which  reason  it  is  denuded  of 
scales  on  both  surfaces.  The  use  of  the  stridulation  would  be  for 
Kxual  attraction. 

In  the  closely  allied  genus  Hecatesia,  from  Australia  (fig.  2,  p.  1 90), 
the  males  have  a  similar  but  slightly  modified  structure  ;  the  costal 
edge  of  the  fore  wing  is  slightly  folded  over  on  the  under  surface  of 
the  wing,  and  beneath  this,  and  further  from  the  base  of  the  wing 
than  m  ^goeeray  is  a  still  broader  and  more  dilated  area  of  hyaline 
wing-membrane;  this  is  longitudinally  grooved  and  thrown  into  very 
strong  wa?ed  ridges  on  each  side  of  the  groove,  and  in  correlation 
with  the  different  position  of  the  ridged  wing-membrane  we  find  that 
it  is  the  mid  tarsi  that  have  the  spines  strongly  developed  over  the 
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imper  surface,  and  I  suggest  that  the  longitudinal  fold  acts  as  a 
channel  for  the  tarsus,  the  ridges  on  each  side  striking  against  the 
spines.  Mr.  £.  Meyrick  informs  me  that  this  insect  makes  a  loud 
huzzing  sound  during  flight,  and  the  first  time  he  heard  it  he  thought 
a  "  humhle-bee"  was  buzzing  round  his  hat ;  he  tells  me  that  the 
insect  during  flight  swings  rapidly  up  and  down  in  the  air,  and  he 
thought  the  vibration  of  the  air  on  the  membrane  might  account  for 
the  sound. 

The  only  other  Lepidoptera  known  to  make  a  similar  dicking 


^  — I*. 

Heoatesiafin$8traia,  Boiad.     cf . 
Fore  wing. 

sound  are  some  of  the  species  of  Ageronia,  e.  g«  A,  feroiMa^  fonmax^ 
amphinome^  and  arethusa,  as  was  first  dbcovered  by  Darwin  during 
the  voyaee  of  the  *  Beagle,'  and  confirmed  by  Wallace,  and  again  by 
Fritz  Miiller,  who  says  that  he  also  observed  it  in  Euniea  margarita 
and  a  small  brown  butterfly  which  he  could  not  capture. 

Darwin  says  that  when  a  pair  of  Ageronia  ferotUa  were  chasins 
each  other  they  produced  a  clicking  sound  simUar  to  that  produced 
by  a  toothed  wheel  passing  under  a  spring  catch,  and  that  the  noise 
was  produced  at  short  intervals  and  was  audible  at  twenty  yards' 
distance.  Wallace  says  the  noise  was  never  produced  by  a  single 
specimen,  but  only  when  a  pair  were  chasing  each  other,  and  he 
imagined  it  was  in  some  way  produced  by  the  contact  of  the  two 
insects ;  but  Bigff-Wither  noted  that  the  butterfly  settled  head  down- 
wards with  its  wings  outspread,  and  that  if  approached  it  raised  its 
wings  sharply  ouce  or  twice,  producing  a  whip-like  sound,  and  that 
it  abo  made  the  same  sound  while  on  the  wing. 

Ed.  Doubleday  examined  the  butterfly,  and  found  a  small  mem- 
branous sac  between  the  costal  and  subcostal  nervures  of  the  fore 
wing,  with  a  structure  along  the  subcostal  nervure  like  an  Archi* 
medean  screw;  he  very  properly  disclaimed  this  structure  being 
necessarily  connected  with  the  sound,  and,  as  Scudder  pointed  out, 
these  are  merely  the  swollen  base  of  the  subcostal  nervure  found  in 
so  many  Nyn^halirue  and  the  tracheal  vessel  in  the  nervure. 

Swinton  says  that  the  sound  is  produced  bv  the  costal  nervure 
of  the  hind  wing,  which  is  ridged  like  a  file,  bemg  received  into  and 
rubbing  against  a  small  depression  of  the  fore  wing ;  but,  as  Scudder 
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i|ui  pcnnted  oat,  thii  was  a  structure  coromon  to  all  nerrures,  and 
Ihe  ribbing  of  the  nerrures  is  always  strongest  near  the  base  of  the 
•ings. 

Scudder  himself  suggests  that  the  sound  is  produced  by  the  small 
met  icales  on  the  superficies  of  the  two  niogs  that  overlap  rubbing 
■gainat  each  other;  but  this  is  obyiooalj  iaadequate  to  produce  a 
dicking  sound  aadible  twenty  yards  ofi^  aud  it  is  of  universal 
•ccurrenoe  that  in  the  parts  of  wings  that  overlap  the  scales  are 
■hort  and  differently  formed,  so  as  to  decrease  the  rriction  ;  though 
tlK  mbbii^  of  the  wings  one  against  another  might  be  sufficient  to 
Mcoont  for  the  slight  rustling  or  hissing  sound  made  by  many  of 
tl>e  FaneuitUe  when  held  close  to  the  ear. 

Fig.  3. 


J^crosw  ortttAMU,  Oram.     <f. 

Bua  of  fore  wing  and  put  of  tborai. 

<i  |>Jiiibru  mambraooiu  me  attached  (o  foie  niug ;  b,  chitinous  hooks  of  me ; 

c,  ohitinoui  books  of  thorax. 

Ondetacbingand  clearing  afore  wingof  ^y«rotuaare2AiMa(fig.  3), 
I  faund  there  was  a  small  piriform  membranous  sac  attached  to  the 
baae  o(  the  inner  margin  of  the  fore  wing,  open  anteriorly,  and  with 
a  psir  of  curved  chitinous  hooks  with  spatulate  extremities  lying 
fieelj  in  front  of  it.  It  was  obnous  that  this  could  not  come  into 
coDtaet  with  any  of  the  nerrures  of  the  bind  wing,  and  that  no 
Umcture  attached  to  the  bind  wing  could  act  on  it;  and  as  there 
■wined  (c  be  a  projection  on  the  thorax  in  the  immediate  neighbour- 
'wmI,  I  cleared  and  denuded  of  scales  a  half  insect  with  the  wings 
ilill  itltched  to  the  thorax,  and  conld  then  see  under  a  low  power 
of  tbt  microscDpe  that  there  was  a  pair  of  strong  chitinous  hooks 
stUcbed  to  the  thorax,  and  that  when  the  fore  wing  was  moved  up 
ud  down  the  spatulate  ends  of  the  chitinous  books  attached  to  the 
*>i>g  played  against  these,  being  released  when  the  wing  reached  a 
°*''un  angle,  and  I  surest  that  this  is  the  cause  of  the  clicking 
Nond,  the  books  acting  as  a  tuning-fork  and  the  membranous  sac 
*<  a  NaDding-board. 

In  this  case  the  structure  exists  in  both  sexes,  and  we  must  conclude 
™.  there  is  a  mutoal  wish  to  attract,  and  that  perhaps  it  is  also 
""^  *i  a  mtaiu  of  inspiring  fear,  in  accordance  with  Bigc-Wither'a 
14- 
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Pig.  4. 


Paiula  and  Jrgiva.     $ . 
Hind  wing. 

Fig.  6. 


Paiula  macrops,     ^ . 
Hind  wing. 


Fig.  6. 


Argiva  hieroglypMca.     <^. 
Hind  wing. 
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experience.     I  found   the    structure  to  be  present  in  Ageronia 
feronia  and  aretkusa. 

The  other  structure  to  which  I  wish  to  draw  attention  is  the  dis- 
tortion of  the  hind  wing  found  in  the  males  of  certain  Noetuina  of 
the  sabfamily  Ommatophorirue^  e.  g.  Patula  macrops  and  the  various 
spedes  of  the  genus  Arpiva,  large  Moths  very  common  all  through  the 
East.  In  the  females  of  both  Patula  and  Argiva  (fig.  4)  the  neuration 
is  of  the  ordinary  Noctuid  character.  In  the  males  of  Patula  (fig.  5) 
there  is  a  very  large  glandular  fold  covered  with  long,  silky,  closely 
matted  hairs,  and  with  a  tuft  of  long  hairs  projecting  from  it,  attached 
to  the  costa  and  folded  over  on  the  upper  surface  of  the  wing,  and 
one  notices  that  instead  of  the  usual  nine  emarginations  of  the  outer 
margin  there  are  only  fL\e.  But  it  is  not  till  the  wing  is  denuded  of 
scales  that  we  see  the  nature  of  the  change  that  has  taken  place ; 
when  this  is  done,  we  see  that  instead  of  vein  8  going  to  the  apex 
of  the  wing  it  is  vein  4  that  does  so,  that  the  functional  apex 
is  really  the  middle  of  the  outer  margin,  and  that  the  whole  costal 
half  of  the  wing  has  been  transformed  into  the  glandular  fold, 
earrying  the  nervures  with  it,  perhaps  for  purposes  of  nutrition. 

In  the  males  of  Argiva  {^^.  6)  we  find  that  this  has  gone  one  step 
farther ;  the  fold  and  glandular  patch  are  very  small,  but  it  is  vein  3 
that  goes  to  the  apex  and  there  are  only  four  emarginations  of  the 
outer  margin,  the  other  veins  being  represented  by  small  aborted 
detached  fragments  near  the  base. 

The  glandular  fold  is  almost  certainly  a  scent-organ,  and  I  suggest 
that  Argiva  once  possessed  an  even  Larger  one  than  Patula^  and 
that  this  fold,  becoming  detrimental  or  useless  to  it,  either  from 
hindering  flight  or  some  other  cause,  has  been  aborted,  carrying  the 
Deoration  with  it. 


March  15,  1892. 

Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Mr.  Arthur  Thomson,  the  Society's  Head  Keeper,  exhibited  a 
series  of  Insects  reared  in  the  Insect-house  in  the  Society's  Gardens 
during  the  past  year,  and  read  the  following  Report  on  the  subject : — 

Report  on  the  Insect-house  for  1891. 

Examples  of  the  following  species  of  Insects  have  been  exhibited 
in  the  Insect-house  during  the  past  season : — 

SUk-produeing  Bombyees  and  their  Allies. 

Indian. 

Atiaeui  atlas,  Anthenea  mglitta. 

cynthia.  Actios  selene. 

pemyi,  Cricula  trifenestra. 
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Amei 
Samia  eteryna. 
Tetea  polyphenuu. 
prometkea. 

DiumalLt 
Earc 

PapiUo  podaUriut. 

maehaon. 

alexoMor. 

• maaeUi. 

*5en'«t)>M  ttlanton, 

Thau  polyxena. 

* eerisi/i,  Tsr.  dtymlln. 

*Doritit  apolliaut. 

Farnatnut  apollo. 

Anthocharis  cardamiHtl. 

* evpheno. 

Ame 

Papilio  ajax. 

asteriat. 

Noetiimal  j 
Smerinthui  ocellatui. 

tUia. 

popalL 

Sphinx  ligMtri. 
Deilephila  euphorbia. 
ffalii. 

• alecto. 

Of  the  iDsecta  which  I  have 
Meeting  this  eTeninfc  the  follomne 
viz. : — Papilio  maac/ni  and  Serieii 
TAaia  ceritj/i,  vnr.  deyrollei,  aiid  Do 
eharia  eupAetto  aad  Deilephila  ni^ 
Deilephita  altcto  from  Syria ;  At 
and  T^ettna  maxima  from  India. 

The  BpecimeDi  of  Deilephila  t 
reared  from  pupte  deposited  io  tlie 
Rothschild,  F.Z.S.  The  specimen 
one  that  emei^ed  from  several  ] 
Oammie,  of  Mooghoo,  Kurseong,  n 
Sclater,  F.Z.S.  With  these  pups 
were  sent,  but  I  am  sorry  to  si 
Amongst  those  that  arrived  in  goi 
Cricula  trifenetlrata,  from  which 
*  Bxhibitad  foi 
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Furingt  took  place,  and  for  the  first  time  I  succeeded  in  rearing  the 
lirrae  and  obtaining  a  second  brood  of  this  species.  The  larvsB  were 
itry  handsome  uid  were  reared  npon  whitetnom.  I  also  succeeded 
in  rearing  the  larvae  of  Fades  imperialism  and  the  pup»  (3)  in  the 
Inaect-hoose  are  alive  and  healthy.  I  had  also  the  larvee  of  Eaelee 
rtgdisj  but  these  I  did  not  succeed  in  rearing. 

Owing  to  the  cold  and  wet  summer  of  last  year  collecting  was 
very  difficult,  and  many  species  which  I  have  generally  easily  ob- 
tained are  absent  from  this  list  in  consequence. 


Mr.  Sdater  exhibited  a  flat  skin  of  the  Wild  Ass  of  Somali-land 
{EqMMM  aiinus  Momalicus)^  taken  from  a  specimen  shot  by  Mr.  J.  D. 
iDTerarity,  about  fifty  miles  from  Berbera,  about  eighteen  months 
tgo,  and  made  the  following  remarks  : — 

"  Mr.  Inyerarity  has  kindly  sent  me  the  skin  of  the  Wild  Ass  of 
Somali-land  {Equus  asinus  somalicug),  which  I  now  exhibit.  It  will 
be  obseired  that  the  present  specimen  differs  from  that  previously 
described  and  figured  (P.  Z.  S.  1884,  p.  542,  pi.  50)  in  having  slight 
shoulder-stripes,  as  well  as  a  dorsal  stripe.  The  shoulder-stripe  on 
the  off  side  is  the  more  distinct  of  the  two.  The  general  colour  of 
the  skin  is  also  not  of  so  deep  a  grey  tint.  All  the  four  feet  are 
banded  as  in  the  former  specimen." 


Mr.  Henry  Seebohm  exhibited  four  examples  (two  males  and  two 
females)  of  Picus  richardsi  from  the  island  of  Tsu-sima  in  the  Straits 
of  Corea,  and  pointed  out  that  one  of  them  had  more  white  at  the 
tips  of  tiie  pnmaries  than  has  yet  been  found  in  examples  from 
Cores.  As  this  is  the  only  alleged  difference  between  P.  rieharM 
and  P.  kalinowskn,  the  latter  name,  being  the  most  recent,  must  be 
henceforth  r^arded  as  a  synonym  of  the  former. 


Mr.  Oldfield  Thomas  exhibited  a  mounted  head  of  the  East- 
Aiirican  Antelope  hitherto  referred  to  Oryx  heiaa^  Riipp.,  but  which 
he  considered  to  represent  a  new  species. 

The  specimen  described  was  from  the  neighbourhood  of  Mount 
Kilimanjaro,  and  had  been  generously  presented  to  the  National 
Moseom  by  Messrs.  Rowland  Ward  and  Co.,  of  Piccadilly. 

The  species  was  proposed  to  be  called 

Oryx  callous,  sp.  n.    (Plate  XIY.) 

Size  of  O.  beisa ;  horns  as  in  that  species,  but  very  slightly  curved 
backwards.     Ears  long,  their  tips  sharply  pointed,  and  ornamented 
with  a  prominent  black  tuft,  the  hairs  of  which  are  from  two  to 
three  inches  in  length.     Ground-colour  of  face  between  the  black 
markines  rich  fawn,  as  dark  as  the  sides  of  the  neck,  except  just 
round  the  muzzle,  where  the  colour  is  white.    Arrangement  of  mark- 
ings much  as  in  0.  beisa^  except  that  the  black  line  passing  through 
the  eye  runs  further  down  under  the  throat  and  in  some  specimens. 
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as  for  example  in  the  type,  unites  below  the  ramns  of  the  mandible 
into  that  running  down  from  the  ear,  those  of  both  sides  uniting 
again  on  the  throat.    Throat  apparently  without  a  tuft. 

OryoB  beisa  and  O.  gazella,  the  only  two  species  at  all  allied  to  0. 
callotis,  both  have  their  ears  broadly  rounded  and  quite  short-haired 
at  the  tips,  and  both  have  the  ground-colour  of  the  face  white,  cha- 
racters which  readily  separate  both  of  these  from  the  species  dow 
described.  On  the  whole  O.  callotis  \a  more  nearly  allied  to  O.  beisa, 
O.  gaeella  being  distinguished  from  both  of  them  by  its  throat-tuft, 
its  larger  and  more  widely  expanded  horns,  and  the  different  cha- 
racters of  its  face-markings. 

The  type  specimen  has  horns  23|  and  22  inches  in  length,  bat 
the  horns  are  frequently  much  larger.  Sir  John  Willoughby  ^  says, 
''  The  horns  of  a  female  measure  from  thirty  to  thirty-two  inches ; 
those  of  the  male  are  thicker,  but  a  few  inches  shorter." 

Mr.  Thomas  expressed  the  hope  that  complete  specimens  of  this 
handsome  inhabitant  of  the  Imperial  British  East  African  Company's 
territory  would  soon  be  obtained  for  the  National  Collection. 


The  following  papers  were  read  : — 

1.  On  the  Orthoptera  of  the  Island  of  St  Vincent,  West 
Indies.  By  C.  Brunner  v.  Wattenwyl  and  Professor 
J.  Redtenbacher  ^ 

[EeceiTed  February  17,  1892.] 
(Plates  XV.-XVII.) 

At  the  request  of  the  joint  Committee  appointed  by  the  British 
Association  and  by  the  Royal  Society  to  investigate  the  Fauna  and 
Flora  of  the  West  Indian  Isknds,  Herr  Hofrath  Carl  Brunner  von 
Wattenwyl  has  been  so  good  as  to  undertake  the  examination  of  the 
Orthoptera  obtained  in  the  Island  of  St.  Vincent  by  Mr.  H.  H. 
Smith,  the  naturalist  sent  thither  by  Mr.  F.  D.  Godman,  F.R.S.,  to 
assist  the  operations  of  the  Committee. 

Herr  Brunner  obtained  the  help  of  Prof.  J.  Redtenbacher,  and 
the  present  memoir  gives  the  result  of  their  study  of  the  material 
submitted  to  them. 

Herr  Brunner,  when  sending  to  me  the  MS.  of  this  paper,  re- 

?uested  me  to  write  an  introductory  notice  in  our  own  language ; 
have  complied  with  his  wish  with  the  greater  pleasure  as  giving 
me  an  opportunity  on  behalf  of  the  Committee  of  publicly  thanking 
him,  as  well  as  Prof.  Redtenbacher,  for  the  careful  study  they 
have  made  of  these  insects.    I  have  also  been  able  to  supplement 

*  <  Bait  Africa  and  its  Big  Game,'  p.  288  (1889). 

«  [Communicated  by  Dr.  D.  Sharp,  F.B.a,  ¥JLM,,  on  behalf  of  the  Com- 
mittee for  inveetigatiiig  the  Fauna  and  Flora  of  the  Wert  Indian  Islands.] 
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the  information  given  in  Latin  by  Herr  Brunner,  as  to  localities  at 
which  the  species  have  been  observed,  by  some  memoranda  communi- 
cated to  me  by  the  collector}  Mr.  H.  H.  Smith,  to  which  his  initials 
are  appended. 

The  collection  numbers  in  all  62  species,  of  which  19  appear  to 
be  peculiar  to  the  island,  17  of  these  being  here  for  the  first  time 
named  and  described. 

All  the  great  divisions  of  the  Orthoptera  are  represented,  and  in 
what  may  roughly  be  called  the  usual  proportions,  except  in  one 
respect,  viz.  the  paucity  of  Aeridiodea. 

The  island  appears  to  be  favourable  for  the  existence  of  Orthoptera, 
and,  as  it  contains  a  variety  of  conditions,  the  number  of  species  must 
be  looked  on  as  small  compared  with  what  would  be  found  in  a 
similarlv  varied  area  of  equal  extent  in  Central  or  Tropical  America. 
What  the  true  difference  in  this  respect  may  be — whether  the  com- 
parative poverty  of  St*  Vincent  is  great  or  small — I  cannot  say,  as 
I  am  not  aware  that  the  Orthoptera  of  any  one  district  of  Equatorial 
or  of  Central  America  have  been  anything  like  completely 
worked  up. 

Except  in  the  two  points  I  have  just  alluded  to  I  do  not  perceive 
any  pomts  of  peculiarity  in  the  Orthopterous  &una  of  St.  Vincent. 
The  proportion  of  apterous  to  winged  species  seems  to  be  about  as 
usual,  and  the  number  of  cosmopolitan  or  very  widely  distributed 
species  is  but  small. 

I  have  drawn  up  a  table  in  order  to  display  the  distribution  of 
the  species  outside  of  the  island.  From  this  it  will  be  gathered  that 
29  of  the  62  occur  in  other  of  the  W.  Indian  Islands,  34  have  been 
found  also  in  South  or  Central  America,  6  exist  in  N.  America,  and 
3  have  a  wide  distribution.  Of  the  26  species  found  in  other  W. 
Indian  Islands  (not  including  the  cosmopolitan  forms)  the  majority 
occur  in  Cuba,  no  less  than  20  of  the  26  being  already  known  to 
be  found  there. 

There  is  nothing  to  indicate  that  these  Orthoptera  have  been 
distributed  by  other  means  than  those  that  occur  in  the  case  of 
continental  regions ;  and  Messrs.  Brunner  and  Redtenbacher  make 
no  remarks  that  would  lead  us  to  suppose  that  they  are  modified  or 
varietal  forms :  the  species  that  are  known  from  elsewhere  are  not 
•lladed  to  as  varieties,  and  the  forms  that  are  described  as  peculiar 
are  apparently  distinguished  by  characters  of  normal  specific  value. 

In  reference  to  the  comparative  poverty  of  the  island  in  species, 
it  might  be  suggested  (by  those  who  take  it  for  granted  that  the 
fauna  of  the  island  is  an  entirely  derived  one)  that  this  poverty  is 
due  to  the  fact  that  not  all  the  species  that  could  find  subsistence  in 
the  island  have  been  able  to  make  their  way  thither.  But  it  appears 
at  least  equally  probable  that  the  poverty  may  be  due  to  the  re- 
stricted range  that  the  small  area  of  the  island  affords  to  its 
inhabitants. 

The  paucity  of  Acridiodea  I  see  no  way  of  comprehending  with 
tny  certainty ;  but  as  this  division  is  not  only  the  most  numerous 
hi  species  elsewhere,  but  is  also  the  one  in  which  activity  is  as  a 
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rule  greatest,  it  may  be  that  the  restricted  range  is  in  their  case 
spedfdly  unfavourable.  The  genus  Sekistocerca  includes  two  of  the 
six  species  of  St.-Yincent  Acndiodea ;  and  this  genus  is  remarkable 
as  comprising  one  of  the  few  migratory  locusts  that  at  times  devastate 
regions  of  the  Old  World ;  the  genus  is,  however,  specially  an 
American  one  and  it  is  supposed  that  the  8,  peregrina,  Ol. — the 
migratory  locust  I  am  speaking  of — is  an  American  insect  that 
made  its  way  to  Africa.  It  is  worthy  of  note  that  it  is  not  this 
SchUioeerca  with  great  powers  of  flight  and  self-distribution  that 
is  found  in  St.  Vincent,  but  two  other  species,  one  of  which  has  a 
wide  distribution  in  the  Antilles  and  in  the  continental  lands 
adjacent,  while  the  other  has  been  hitherto  only  found  in  Cuba, 
Haiti,  and  Jamaica,  so  that  both  are  endemic  species  of  the  region 
in  which  St.  Vincent  is  situated. 

The  Orthopterous  fauna  of  St.  Vincent  appears  to  point  out  that 
it  is  not  powers  of  locomotion  that  have  established  certain  species 
in  the  island  and  excluded  others,  for  the  earwigs,  which  are 
remarkable  from  their  very  feeble  powers  of  flight,  are  proportionally 
better  represented  in  the  fauna  than  the  Acruiiodea,  whose  powers 
of  locomotion  are  notoriously  great  Of  the  nineteen  species 
appearing  at  present  peculiar  to  the  island  eleven  are  apterous,  and 
only  eight  winged  species.  It  must  not,  however,  be  taken  for 
granted  that  these  nineteen  species  will  ultimately  prove  to  be  abso- 
lutely limited  to  the  island  of  St.  Vincent.  We  may  indeed  feel  pretty 
sure  that  some  of  them  will  be  found  in  the  neighbouring  islands, 
and  until  these  have  been  explored  it  would  be  premature  to  attach 
much  importance  to  the  fact  that  the  majority  of  the  species  peculiar 
to  the  island  are  incapable  of  flight.  It  should  also  be  remarked 
in  reference  to  these  nineteen  species  that  most  of  them  appear  to 
be  extremely  rare,  indeed  in  the  case  of  seven  of  them  only  a  single 
specimen  of  each  has  been  obtained. 

The  most  remarkable  of  these  Orthoptera  is  Diapherodes  ffi^as, 
the  female  of  which  is  a  gigantic  apterous  insect,  7  or  8  inches  in 
length.  Another  of  the  most  interesting  of  the  Orthoptera  of  the 
island  is  the  Cyrtophyllua  crepitans ;  this  is  one  of  the  singing 
Locastidae,  allied  to  the  N.  American  *'  Katydids,"  and  is  provided 
with  a  powerful  musical  apparatus.  The  most  abundant  Ortbopteron 
appears  to  be  Orphula  punctata  \  this  is  a  comparatively  small 
insect,  extremely  similar  to  the  Stenobothri  that  are  so  numerous  in 
our  European  fields  and  commons  ;  it  has,  however,  no  stridulating 
organ.  The  common  earwig  of  the  island  appears  to  be  AnisolabU 
janeirensis. 

(D.  S.) 
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Lut  of  the  Orthoptera  of  Si.  Fineent,  with  Indications  of  their 

Distrilmtion  outside  the  Island. 


DUUIAPTIBA. 

1.  IMtk  KKuaJbBk,  Seud,  

2. n^vaadnitky  Scud.    

3. InranneA, /Sbki.  

4.  polchella,  8erv 

5.  Anifiolabis  janeirenBiSf  Dohm 
6. maritima,  Bon 

Blattodba. 

7.  Anaptycta  (n.gen.)  bipunctnlatA 

(n.  ID.). 
B.  Phylloaromia  adsperaiooDiB,  Stdil, 

9. delioatoU,  6uir 

10.  PMudophyllodromia   semiyitrea 

11    o  («^«P)- 

Ji.  Epilampra  brevis  (n.  Bp.) 

12*  Bjomalopteiyz  laminata  (n.  sp.)* . 

13.  StUopyga  aatillarum  (n.  sp.) 

14.  PMwWora  viridis,  Burm,  (?) 

15.  I^ooopbsa  sariaamensis,  L 

Ift- madenD,  Fa6r 

17.  Holooompsa  oollaris,  Burm 

IS*  Parasphieria  nigra  (n.  sp.) 


«••••• 


Maittodba. 


J^.  Hotonia sarinama,  Sauss.'f  

'JO.  Pirutagmatoptera  lobipea,  n.  sp. 


Phasxodka. 

21.  Phanodes  curvipes,  n.  »p.. 

^  Bacteria  oypbus,  Westw 

r*  rp- lineanf ,  i^ry  

^  iMpherodet  gigas,  Drury. 


ACEIDIODBA. 


^  ^^ola  ponotaU,  de  Cher    ... 
^*  *!^'x  quadriundulatuB,  n.  tp. 
^'  Vilerna  fmecMWulata,  de  Geer 
^  OaletM  (n.  g.)  apterus.  n.  sp. 
£•  Sehistooeroa  palfens,  Thunb,  .. 


^ edumbiiia,  Tkmtb 
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Remarks. 


Niagara. 
Apteroos. 
Apterous ;    intro- 

daoed  by  com- 

ineroe? 

Three    specimens 
obtained. 

Cuba. 

One  example  only, 

Cayenne. 
Apterous ;  rare. 
Apterous;  one 
example  only. 

Cosmopolitan. 
Cosmopolitan. 

Apterous;  rare. 


One  example. 
One  example. 


Apterous ;  rare. 
Apterous ;  rare. 
Antiffua. 
Guaaeloupe. 


Very  oommon. 
$  almost  apterous. 

Apterous ;  scarce. 
One  example. 
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Table  (continued). 


49. 


Anaulacomera  latioauda,  Urn 
Microopntrmn  pallidum,  Bru,. 
Stilpnuchlora  margiaelto,  Strv 

BlioatM  Biiperbus,  n.sp 

striolatuB,  n.  gp. 

CyrtnphjlluH  orepttHna,  B.  sp. 
Copiophora  brencornis,  UnU. 
OouoceptmluB  guttatus,  8tri\. 

niuticiiB.  fl(A.  

raaiiUoBUB,  foil-. 

infuBcnlus,  Smk/ 

. frater,  Rcdt 

heteropuB,  £d/.  

maoropterus,  Sedl.     ..  . 

-■  -  punolJpcs,  Bedi. 

BurinameiuiB,  ffnff 

Xiphidium  aaltator,  Saifs^ 

propinquum,  Bedf.    

Fberteriu  cubensia,  de  Hoim.. 


.W.  Grjllolalpa  hBiadactyla,  Perty... 
51.  ScopteriBcuB  didflctylus,  lai'r.   .. 

"    Tridaotjlua  mimiliis,  S™i.  

TA  AnurogrjUuB  mutious.ci(  GfW  ... 

64.  GrylliiB  assimilis,  f'a*r. 

65.  GrjUodCB  ruflpes,  n.  ep. 

06.  BotAtoderuB  anliliiirum,  D.  sp.  ... 
57.  Lanmdjs  mnrraoratua,  o.  Bp,    .,, 

\  BadacuBtea  dispar,  n.  sp 
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Apterous;  unique. 


1892.]     THJC  OBTHOPTERA  OF  THE  ISLAND  07  ST.  VINCENT.         201 

mood  Yallej,  1200'. — Occarrit  etiam  in  Brasilia  (8cudd,\  Columbia 
et  Peru  (coll.  Brunner). 

Also  at  Ch&leaubeUis,  Lot  14  Estate.  Kingstown  old  Botanic 
gtrden.— ^.  ff,  S, 

2.  L.  ROTUNDATA,  Scudder. 

Labia  rotumdata,  Scudd.  ibidem,  p.  42. 

Patria:  St.  Vincent,  leeward  side,  prope  Kingstown  et  Richmond 
Valley  1200'. — Specimina  compluria,  collecta  sub  lignis,  mensibus 
Jtouario  et  Octoori. — Occarrit  etiam  in  Mexico  {8ciM.,  coll. 
Bnamer). 

Also  at  BaronaUie  ;  found  on  seyeral  occasions  near  the  sea. — 
H.  H.  8. 

3.  L.  BRUNNEA,  Scudder. 

Labia  brunnea^  Scudd,  ibidem,  p.  43. 

Patria:  St  Vincent,  windward  side. — Specimina  compluria. — 
Oocorrit  etiam  in  Cuba  (Scudld,,  eoll,  Brunner). 

Found  in  the  forest  on  the  W.  slope  of  the  Soufri^re  at  an 
eleradon  of  1500  ft.,  also  on  Lot  14  Estate.—^.  H.  8. 

4.  L.  PULCHELLA,  Scrville. 

Forfieula  pulehella^  Senr.  1839,  Hist.  nat.  des  Ins.  Orthoptires, 
p.  42. 

Patria :  St.  Vincent,  prope  Richmond  Valley  (1 100')  et  Bow-wood 
Vallej  (800'). — Specimma  compluria,  collecta  sub  lignis,  mensibus 
Decembri,  Januario,  et  Octobri. — Occurrit  etiam  in  America  septen- 
trionali,  Niagara  {Serv.). 

Genus  Anisolabis,  Fieber. 

1.   A.  JANEIREN8I8,  Dohm. 

Fordnella  JaneirensiSy  Dohm,  1864,  Monogr.  d.  Dermapteren, 
Stettin,  ent.  Zeit.  p.  285. 

Patria :  St.  Vincent,  leeward  side,  prope  Richmond  Valley  (1200'), 
Bow-wood,  prope  Kingstown. — Specimina  numerosa,  collecta  sub 
lignis  et  frondibus,  in  fruticibus,  mensibus  Januario  et  Octobri. — 
Occarrit  etiam  in  Brasilia,  Rio  de  Janeiro  (Dohm  ;  coll.  Brunner)^  St. 
Catharina  (coU.  Brunner). 

This  is  the  most  abundant  earwig  in  the  islands,  and  was  very 
frequently  met  with. — H.  H.  8. 

2.  A.  MARiniCA,  Bonelli. 

Forfieula  mariitma,  Bon.,  6en4  1862,  Monograph.  Forfic.  p.  9. 

Patria :  St.  Vincent,  prope  Bow-wood  Valley  (800'). — Specimiua 
duo  juvenilia,  collecta  in  siivis  sub  lignis  putridis  mense  Octobri. — 
Species  oosmopolitica,  indigena  in  confinibus  Mediterraneis  ;  occurrit 
etiam  in  Japan,  Haiti,  Cayenne,  Columbia,  Buenos  Aires,  New 
Orleans  (coll.  Brunner). 


II.  Ordo  C 

1.  Fi 

(Auctore  C 


Genua  Ani 

Caput  magnum.     On 

gubtrvnaituM,  laleri 

venia  t2wtinc(t«,    vei 

aniiown,  vaia  ulna 

ilytri,  emittent^bnt. 

Femora  sahtus  inert, 

DifEert  a  Kenere  Anapi 

pectinatOB    id    marginei 

inennibaB. 

I.   A.  BIFUNCTULATA 

Parva,  colore  paXlide 

ferruginitii,  vix  pen 

Long,  o 

..      P 
L«t. 

Fatria  :  St.  Vincent,  I 

Tno  specimena  nere 

1000  ft.,  in  the  Toreal 

third  has  no  locality. — i 

Tril 
Genu 

1.    P.  ADgPERSICOLLI 


Patria :  St.  Vincent, 
pluria  difFerunt  colore 
Guantanamo  {Bolivar), 

Lot  UEaUte:  Cti&t 

2.   P.  DELICATUlui,  C 
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Genus  Pseudophyllodromia,  Brunner. 

Hoc  genus  in  unam  speciem  Philijypinicam  instructum,  mult€L8 
ipeeies  Ameritanas  eamprehendit,  quarum  singuUu  de  Saossure 
descriptit  (Miss,  scientif.  aa  Mexiqae,  p.  42). 

1.  P.  SEMiTiTREAy  Brunner  (n.  sp.).     (Plate  XV.  fig.  2.) 

(kiput  testaceum,  vitta  fusca  inter  oculos  siffnattan.  AnienncR 
nigra,  Pronotum  valde  transversum^  ^narginibus  IcUeralibus  late 
ht^aUno-testcMiSj  disco  Jlavo,  vittis  dvahus  longitudinalihus  nigris^ 
lyraUheurvatis^  necnon  vitta  breviore  media.  Elytra  hyalino- 
testaoea,  venis  fuscis^  pone  medium  macula  ohliqua  fusca 
omoto.  JJa  hyalincBy  levissime  infumatce,  venis  fuscis^  verui 
vlnari  ramos  duos  in  apicem  alas  emittente.  Pedes  pallide 
testaceif  fusoo-marginati.  Abdomen  fuscum.  Cerei  fusci. 
Lamina  suprctHnuuis  $  transversa,  leviter  rotundata.  Lamina 
svhgenitalis  2  rotundato-emarginata.     $  . 

Long,  corp 7     millim. 

„      elytror 8         „ 

,t      pronot 1*9      „ 

Lat 2-8 


J9  **   *-'  »f 


Pfttria:  St.  Vincent,  windward  side. — Specimen  anicum. 
PoQod  near  Lot  14  Estate  in  April.— if.  H.  8. 

Tribus  Epilampridjb. 

Genus  Epilampra,  Burm. 

I.  £.  BREVis,  Brunner  (n.  sp.).     (Plate  XV.  fig.  d«) 

Statura  minore,  colore  tesiaceo.  Caput  magnum,  Antenn(r 
UsUueoB,  Ocvii  valde  remoti.  Vertex  infuscatus,  Fro7ut 
pallida.  Pronotum  caput  liberans,  totum  Iceve,  minutissime 
faseo-^ontpersum,  latere  deflexo.  BUytra  in  (S  apicem  aMo- 
minis  parum  superantia^  in  $  hoc  asquantia,  minute  fusco- 
eonspersat  punetis  impressis  nuUis,  Alee  hyalinof,  venis  pallide 
testaedst  margins  antico  testaceo^jfflato.  Pedes  testacei^  levis- 
sime fusco-marginati.  Abdomen  fuscum.  Lamina  supra-aiialis 
S  levissime  rotundaUhCmarginata.  Lamina  supra-analis  $ 
pliccUaj  sed  vix  emarginaia,  Laminta  su^enitalis  (S  utrinque 
stylo  instructa.      S  2  - 

Long,  corp 20  millim.  23*5  milliin. 

,,     pronot. 5        „         7  n 

Lat.         „      7-5     „  8-7 

Long.elytr 17        ,.  19  „ 

Patrit:   St.  Vincent,  windward   side. — Specimina    compluria.— 
Oocarrit  etiam  in  Cayenne  (eoU,  Brunner), 
Lot  14  Estate  in  April.— J7.  E.  S. 


I 
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GenuB  HoMALOFTKRYX,  BruDDer. 
1.  H.  LAMiNATAy  Brunncr  (n.  sp.),    (Plate  XV.  fig.  4.) 

Fusco-testacea,  Aptera,  plana,  Pronotum  ohhngo-eemwrbieuhre, 
caput  valde  superans,  supra  caput  leviUr  cucullatum,  ruguiii  et 
granulis  nigosum^  margine  postico,  cum  segmcntis  cceterit 
omnihus,  rugulis  regulanbus  ohsiiOj  meso-  et  metastemum  IcUere 
in  dentem  produdum.  Pedes  breves.  Segmenta  ahdomvm 
dorsalia  latere  in  dentem  produeta,  Cerci  minimi^  paUidi, 
apice  ipso  nigri.  Lamina  supra-analis  ?  triangulariter  pro- 
ductay  apice  triangulariter  emarginata.  Lamina  suhgenUaUs 
2  rotundato-producta.    $ . 

Larva  S  non  differt  a  feminisy  exceptis  meso-  et  m^tanoto  Idbatis^ 
qua  de  causa  certe  imagines  alatas  sunt. 

Long.  Corp.  $   26     millim. 

„     pronot 7*8        „ 

Lat.         „         12-8        „ 

Patria :  St.  Vincent,  windward  side. — Specimina  nonnulla, 
feminse  adultse,  mares  imperfecti. —  Haec  species  Homalopterygi 
capucin€B,  Br.  (Nouv.  Sjst.  des  Blattaires,  p.  196),  affinis  est. 
Feminse  hujos  specie!  ignotse. 

Lot  14  Estate ;  Chateaubelais ;  also  in  the  Forest  at  an  elevatioD 
of  2000  ft.  in  decaying  leaves. — ff.  H.  S. 

Tribus  Periplanetidjb. 

Genus  Stylopyga,  Fischer  de  W. 

1.  S.  ANTiLLARUM,  Bmnner  (n.  sp.).    (Plate  XV.  fig.  5.) 

Parva,  ohlongo-rectangularis  (abdomine  Tuiud  dilatato)  pieea, 
nitida*  Caput  globosum,  excepto  labro,  atrum,  Oculi  magis 
inter  se  remoti  qu^am  scrobes  antennarum.  Pronotum  paraholicum, 
liwissimum.  Elytra  lobiformia,  lateralia,  mesonotum  haud 
superantia.  Metanotum  cum  segmeniis  abdominis  marginibus 
lateralibus  levissime  reflexis.  Pedes  gracHes.  Metatarsus  pos^ 
tieus  ceteris  articulis  unitis  longior,  PulviUi  7ninutissimi,  Cerd 
nigri.  Lamina  suproranalxs  $  transversa^  angustissima^rotun- 
data,      $. 

Long,  corp 16     millim. 

,.     elytr 25      „ 

„     pronot 4*6      „ 

Lat.         ,,        6*5       >, 

Patria :  St.  Vincent,  W.  L — Specimen  nnicum. — Difiert  a 
iS*^.  orieniali,  h,,  statura  oblongo-rectangulari,  elytris  mesonotum 
haud  superantibus,  lamina  supra-anali  $  transversa. 

Leeward,  in  the  Forest  unaer  rotting  leaves  on  the  banks  of  a 
stream  at  an  elevation  of  500  ft. — H,  H.  8, 


i 
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Tribiis  Panchloridjb. 

Genoa  Panchlora,  Burm. 

Species  totae  yirides  hujos  generis  difficillime  distinguuntur. 
Diagnoses  in  opere  '  Nout.  Syst.  des  Blattaires '  non  si&ciunt : 
pnedpue  species  exoleta^  King,  viridis^  Burm.,  et  nivea^  L.,  con- 
fiiodantar. 

1.  P.  YiRiDiSy  Burm.  (7). 

Ptmehlara  virkUs,  Burm.  18399  Handbach,  ii.  p.  506  ;  Brnnneri 
L  c.  p,  273. 

P&tna :  St.  Vincent^  leeward  side  (300'). — Specimina  complaria, 
collects  yespere  mense  Jannario. — Occurrit  etiam  in  Cuba  et  America 
meridionali  (eoU.  Brufiner). 

Golden  groTe»  flew  to  light  on  Jan.  29tb ;  also  at  Baronallie  and 
Ch&teaub^.— ^.  ff.  S. 

Gknus  LEUCOPHiBA,  Brunner. 

1.   L.  BURINAMENSISy  L. 

Blatta  nuimiimensis,  L.  1766,  Syst.  Nat.  p.  687. 

Panchlara  ^urinamensis^  Bmnner,  Nouy.  Sjst.  d.  Blatt.  p.  278. 

Pbtria:    St.  Vincent,  windward  side. — Specimina  duo. — Species 
cosmopolitana. 
Lot  14  EsUte.— ^.  B.  S. 

2.  L.  MADKBJE,  Fabr. 

Blatta  madera^  Fabricius,  1792,  £nt.  Sjst.  ii.  p.  6. 
pEMchlora  madera,  Brunner,  Nouv.  Sjst.  d.  Blatt.  p.  282. 

Putria :  St.  Vincent. — Species  cosmopolitana,  cognita  ex  Cuba, 
Brasilia,  insulis  Canariensibus,  insula  Madera,  Sen^l,  Jara  et 
insulis  Philippinicis. — Specimen  unicum. 

Lot  14  Estate  in  May.— iT.  ff.  S. 

TribuS  CORYDIIDJB. 

Grenus  Holocompsa,  Burm. 

1.  H.  coLuiRis,  Burm.    (Plate  XV.  fig.  6.^) 

CmfHa  eoUttria^  Burmeister,  1839,  Handb.  ii.  p.  492. 
Eolocampsa  eoUariSt  Brunner,  Nout.  Syst.  d.  Blatt.  p.  347* 
Pifttria:     St.   Vincent,   windward    side. — Specimen    unicum.— 
Oceorrit  etiam  in  Cuba  (Guer%n%  Brasilia  (coll.  Brunner). 
Lot  14  Estate  in  April.— A  H.  S. 

^  Imago,  quoad  alas,  in  opere  *  Non?.  Syst  dee  Blattaires,' tab.  x.  fig.  60,  falaa 


Paoc.  ZooL.  Soc.— 1892,  No.  XV.  15 


1892.]        THE  ORTHOPTSRA  OF  THE  ISLAND  OF  8T.  VINCENT.      207 

eum  6cm  Hbiarum  infitseata^  arUe  (ipicem  8ubtu8  hbo  diHincto 
infuseato  inttructa,     S . 

LoDg.  corpor 38     milliin. 

pronot 14*3      >« 

elytror 29-8      „ 

fern,  ant 10*5      „ 

fern,  post 10*5      „ 

Patria:  St.  Vinoent,  south  end. — Specimen  unicum,  collectum 
in  firaticibaB  mense  Septembri. 

Hsec  species  maxime  affinis  Paraatagmatopterce  flavoguttatce 
(Senr.  Hist.  Nat.  d.  Ins.  Orth.  p.  183,  et  Saussure,  M^m.  Mex.  iv. 
p.  84),  ause  occurrit  in  Brasilia,  Republica  Argentina  (Sauas.)  et 
Venezuela  (Serv.).  Differt :  prothorace  supra  coxas  valde  ampliato, 
femoribus  4  postids  ad  apices  infuscatis,  singulo  subtus  lobo  dis- 
tincto  instmcto. 

3.  Familia  Phasmodea. 

Genus  Phanocles,  Stil. 

1.  P.  cuRTiPBSy  Redt.  (n.  sp.).    (Plate  XV.  fig.  9.) 

Fu9eo-^r%8eu9  vd  grUe<hcinereui.  AnUnnoB  longoe,  interdum  dilute 
et  fimoU  futc(Hirmulatoe.  Articulxut  primus  arUennarum  haud 
ampUaJtuSy  margimbus  parallelism  oculis  sesquHongior.  Dorsum 
capitis  hieomutwn^  comu  apice  compressor  incequaliter  bidentato. 
Corpus  totum  ailbido-grantdosum,  granulis^  prcesertim  in  Sy 
minuiis.  Elytra  alatque  nuUa.  Segmentum  medianum  metO' 
noto  longius.  Mesonotum  leviter  cannatum.  Abdominis  seg- 
menta  3  et  ^  postice  in  medio  tuberculo  depresso,  in  S  obsolete, 
instructa.  Segmentum  dorsale  6  in  utroque  seam  du^hus 
sequeniihuSj  simul  sumptis,  longius.  Segmentum  ultimum  S 
graeiU,  Femora  4  postica  cum  ttbiis  distincte  curvaia^  scepe 
dilute  et  late  fusco-fasciata.  Femora  et  tihias  carinis  omnibus 
suhtiUter  et  confertim  spinulosis.  Femora  4  postica  subtus  prope 
basin  in  f$  valde  lobiformiter,  in  $  multo  minus  laminato^ilor 
tata.  Metatarsus  supeme  compressus,  haud  lobatus,  articulis 
reUquis  simid  sumptis  subcequaUs.  Cerci  S  breves^  acuminati, 
teretes.     d  $  • 

Long,  corp 83-84     miliim.  160     millim. 

,,     pronot 3*4  „  5*8      „ 

„  mesonot.    ....  18  „  34  „ 

,,  metanot.    ....  57  „  10  ,, 

„     seg.  med 7*3  „  14-G  „ 

,,     fern,  ant 22*7  „  39  „ 

„     fern,  post 21-5  „  36*3  „ 

Patria  :  St.  Vincent,  windward  side,  leeward  side  prope  Cumber- 
land (500'). — Specimina  nonnulla,  coUecta  in  silyis  aridis  mense 
Septembri. 

Hkc  species  Talde  similis  est  Baeteriee  bicarm,  StoU  (Spectr.  etc. 

15» 
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pi.  XT.  fig.  57)  ;  Mb  ea  auUiii  differt  mehttarso  gnpcrne  hand  lobato, 
oornubuB  capiUi  m1  apices  coropreias  et  insqualiter  bideDbUis. 
The  male  wu  met  with  on  Lot  14  Eatate  in  September. — H.  B.S. 

Oenua  Bactzria,  LatreOle. 

1.  B.  cvpHCB,  Westw. 

Baetena  eyphiu,  Westwood,  Gat.  of  Orth.  Ins.  in  the  Collect, 
of  the  Brit.  Mus.  i.  Pluumidte,  p.  24,  1859,  pi.  ra.  fig.  ?. 
Patria  :  St.  Vmcent,  windward  aide. — Spe^mina  duo. 
Lot  14  Batate  and  Ch&teiubeUifl.— £f.  H.  S. 

2.  B.  LiNEARii,  Drurj  (T). 

Mantis  Intearu,  Dmry,  Exot.  Eat.  i.  pL  50. 

Bacteria  Unearit,  Bunneister,  Handb.  ii.  567 ;  Westwood,  L  c. 
p.  2-1. 

Patria  :  St  Vincent,  windward  side. — Spedmina  aumerosiora. 

Diagnoses  in  operibiu  citatla  (Bormeiater,  Westwood,  etc),  ralde 
breves,  non  auffimuiit  ad  determinandam  apedem.  Fortaase  sped- 
mina prnaentia  ad  Bacleriaai  gracUem,  Burm.  (Handb.  U.  p.  567), 
referenda  aont. 

Genus  DiAPHERODes,  Gray. 

1.  D.  GiGAS,  Drur;. 

Diapherodet  gigaa,  Drurj,  Exot.  But.  ii.  pi.  50  ;  Westwood, 
Catal.  of  Orth.  Ins.  i.  Phasmide,  p.  S4. 

Mantis  anguiata,  Fabriciua,  Ent.  Syit.  ii.  p.  13. 

Patria:  St.  Vincent,  windward  aide,  leeward  side  (1200'}. — 
Specimina  compluria,  coUecta  in  arboribua  altia  mendbua  Januario, 
Maio,  Octobri,  et  Novembri. — Ocrnrrit  etiam  in  insula  Guadeloupe. 

4.  Familia  Acridiodka. 
Tribua  Tryzalid^. 
Genua  Orprvla,  Sl&l. 
1.  0.  punctata,  de  Geer. 

Orpkvla  punctata,  Stil,  187-3,  Recens.  Orthopt.  i.  p.  106. 
AaydiMm  ptinctatmn,  de  Geer,  1773,  M^m.  iii.  p.  503,  pi.  42. 
fig.  12. 

Patria :    St.  Vincent,  windward   aide. — Spedmina  numerosa. — 
Occnrnt  etiam  in  Mexico,  Costarica,  Guatemala,  Nicaragua,  Colum- 
bia, Veneiuela,  Surinam,  Braailia  et  Peru  (coll.  Smwier). 
Abundant  about  Lot  14  EaUte  and  Chateaubelais.— A.  B.  S. 

Tribua  Tettigids. 

Genua  Tkttiz,  Charpentier. 

1.  T.  auAORitrKDOij.TCB,  Redt.  (n.  sp.).    (Plate  XVI.  fig.  10.) 

.^Wcu<  vetfuseo-ffriteut,  inierdmn  pallido-cotxsi>trtKt,  vinqve  miwb- 

tismme  grofuAaim,     Verttx  oculo  latior,  in  Toedio  offrinoftw,  ante 
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oadot  parum  produeka,  apiee  hreviter  tridentattu,  Costa 
frontalis  ante  oculos  valde  (a  latere  visa)  rotundaio-producta^ 
earinis  approximaiis,  subparcUtdis,  Pronotum  antice  truncatum, 
postice  havd  subtAatum  sed  ocumirMtum,  apicem  femorum 
postieorum  haud  cUtingens,  supeme  in  medio  irUerdum  tUrinque 
macula  nigra  transversa  omatum.  Carina  media  pronoti  eom^ 
pressa^  retrorsum  sensvm  humUior^  imprimis  in  $  valde  quadri- 
uiululata.  Angtdi  humerales  carinati,  ohtusi.  Elytra  ovata. 
Ma  in  7  vMe  ahbreviaUBj  in  S  nonnViil  longiores.  Femora 
antiea  earinis  haud  undulata^  intermedia  supeme  suhtusque 
undvIatOf  posHca  haud  undulata.  Tibice  omnes  fusco-annuIatcB. 
Tarsi  hasi  et  apice  fusei ;  metatarsus  posticus  articulis  reliquis 
unitis  nonnihil  longior,  pvIviUo  tertio  quam  pulvillis  1  et  2 
sknul  sumptis  brevier.     S  $  • 

Long,  corpor 4-5     millim.      6*4  millim. 

„     proQot 4-5         „  6         „ 

„     fem.  post 3*6      „  4        ,^ 

Patm:  St.  Vincent. — Specimina  numerosa. 

Valde  affinis  Tettigi  femorato^  Scudder  (Trans.  Amer.  Ent.  Soc. 
1869,  p.  305;  Bolivar,  Essai  sur  les  Acrid,  d.  la  trib.  d.Tettigidte,  ISS/y 
p.  90);  ab  eo  difPert  prsBcipue  carina  media  pronoti  quadri-undulata. 

Found  at  Ch&teaubelais,  also  at  the  sonth  end  of  the  island  on 
rocky  ground  near  the  sea,  under  decaying  leaves. — H.  H.  8, 

Tribus  AcRioiioiB. 

Genus  Vilerna,  Stii. 
1.  V.  JiNEO-ocuLATA,  dc  Geer. 

Acrydium  aaeo^oculatum,  de  Geer»  M^m.  iii.  p.  502,  pi.  42. 
fig.  11(1773). 

Aerydium  sanguinipes^  Seryille,  Hist.  nat.  Ins.  Orthopt.  p.  670 
(1839). 

Patriai  St.  Vincent,  windward  side. — Specimina  numerosa. — 
Ooeurrit  etiam  in  Surinam  (Stal^  coll.  Brunner). 

Apparently  common  on  Lot  14  Estate  and  at  Ch&teaubelais. — 
B,  H,  S. 

Genus  Caletes,  Redt.  (nov.  gen.). 

(icaX^ri}s  =s  strumosus.) 

Costa  frontalis  supra  ocellum  valde  produeta^  earinis  subparallelis, 
infra  ocellum  medium  sensim  evanescentibus,  Fastigium  veriids 
cum  occipite  fere  in  eodem  piano  ja^cens^  antice  svlco  transverso 
ntdlo.  Ocellus  medius  a  scrobibvs  antennarum  distincte  remoius, 
Carii^  latercdes  frontis  suhparaUeUe^  distinctai,  compleUB, 
Pronotum  totum  cum  capite  rugosum,  margine  antico  et  postico 
trwncato,  tuberculis  elevatis  obsito^  in  medio  valde  earinatum^ 
sulds  transversis  tribus  completisy  carinam  mediam  insecanti- 
bus;  carina  media  prope  marginem  posticum  compresso-elevata. 
Carina   laterales  suhdistincta,  irregulares,   inter   sulcos  duos 
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potticoe  ejcirorsum  ewvat€B  ;  angtdus  antieuM  loborum  laUraUmn 
in  tvhereulum  productuty   tnargine  inferiore  tubreeto  Miquo. 
Meso-  et  nieianoium  ewm  ahdominia  tegmentig  omnibus  rugaoy 
pUosa^  supeme   carina  media  longitudinally  margine  postico 
granuUs  vd  tubereulis  eUvoHs  inttrueta.    Elytra,  et  aia  muUa, 
Prostemum  protvherantia  conieay  ereeta^  hnga.     Lobi  fneto- 
Hemales  parum  (  $  )  vel  haud  (^)  trangvereij  intervaUo  Hi 
parum  angtuHore.    Lchi  metaslernaiUa  distincie  distantes,  inter- 
vaXlo  quam  in  meeoetemo  angustiore  (prceeipue  in  S  )•     Peda 
pHoei.     Femora  postica  eupeme  remote  eerrvHatay  Ichis  apiea- 
lihus  rotundatie,     Ttbice  poeticcB  supeme  teretes^  utrinque  tpinie 
6,  intervallis  cequalibus,  apice  eup&me  epinie  (qneaUbne  nvUie. 
Cerei  S  breves^  aeuminatiy  recti.     ValvtdoBsuperiores  ovipotUorie 
extas  crentUato}.     6 $  i* 
Hoc  genus,   valde    affine  Filema,   St&l  (Bee.  Orth.  i.  1873, 

pp.  38  et  71)9  differt  pronoto  in  medio  strumoso,  elytris  aUsqne 

nullis. 

1.  G.  APTERUS,  Redt  (n.  sp.)-     (Plate  XYI.  fig.  11,  a,  b,) 

OlivaceuSy  dilute  obscure  marmoratusy  lateribus  plerumqne  obseuri' 
oribus.  Venter  cum  pectore  viridi-  vel  ferrugineo-testaceus, 
Tuberculi  elevati  thoracis  et  abdominis  fusci.  Femora  postica 
extus  dilute,  intus  distincte  fusco-bifascicUay  carinis  omnibus 
remote  nigro-serrulatis,  Tibice  posticce  sordide  jlavescenteSy 
anntdo  subbasali  sulfureOy  spinisflavis  vel  sulfureisy  apieefuseo- 
nigris.     Tarsi  ferruginei.     <S  S  • 

Long,  corpor 27     millim.        37-38  millim. 

„    proDot 5"2      „  6'5 

„    fern.  post.    15*5     „  19*8 

Patria !  St.  Vincent,  windward  side,  Bow-wood  prope  Kingstown 
(1000'). — Specimina  nonnuUa,  partim  imperfecta,  coUecta  prope 
marginem  silvarum. 

Found  on  Lot  14  Estate  on  three  occanons  in  April  and  May. — 
ff,  H,  S, 

QeUUS  SCHISTOCERCA,  Stdl. 

1.  S.  FALLENS,  Thunberg. 

Qryllus  pollens,  Thunbg.  M^ro.  Ac.  Petersb.  v.  p.  237  (1815) ; 
M^m.  Ac.  Petersb.  ix.  p.  422  (1824). 
Sehistocerca  paUenSy  St&l,  Bee.  Ortbopt.  i.  p.  66  (1873). 

Patria :  St.  Vincent,  windward  side. — Specimen  unicum. — Occurrit 
etiam  in  Cuba,  Haiti,  Jamaica  [colL  Brunner). 
Lot  14  Estate  in  April.— i^.  H.  8. 

2.  S.  COLUMBINA,  Thunberg. 

Ghryllus  edwnbinuSy  Thunberg,  Mdm.  Ac.  Ptorsb.  ix.  p.  425 
(1824). 

Schistoeerea  eolumbinay  St&l,  Bee.  Orthopt.  L  p.  67  (1873). 

Patria:   St.  Vincent,  windward  side. — Specimina  complnria. — 


i 
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Oeeorrit  etiAm  in  Mexico,  Costarica,  Nicaragua,  Panama,  Ooatemala, 
Veoesnela,    Columbia,    Surinam,   Trinidad,    Martmique,   Brasilia, 
Pent  (eoli.  Brunner),  insula  St.  Bartholom»i  (Stil). 
lot  14  Estate  in  April.— iT.  ff.  S. 

5.  Faroilia  Locust o DBA. 

TribuS  PHANKROPTXRIDiB. 

Genus  Anaulacombra,  St&l. 
1<  A.  LATiCAUDA,  Brunncr. 

Anmilaeomera  laticauda,  Br.  Monogr.  d.  Phaneropt.  1878,  p.  292. 
Ptitria :   St.   Vincent,  windward  side. — Specimina  compluria.— 
Oocurrit  edam  in  Mexico  et  Columbia  (JBrunner). 
Lot  14  Estate  and  Cb&teaubelais.— iT.  H.  8. 

Genus  Micbocentrum,  Scudder. 
!•  H.  PALLIDUM,  Brunner. 

Microcenirum  pallidum^  Br.  Monogr.  d.  Phaneropt.  1878,  p.  337. 

Locuita  laurijblia^  Stoll,  Repr&.  des  Spectres,  etc.  pi.  vi.  a.  fig.  21 
et  pi.  xvii.  6.  fig.  62. 

Pk^Uoptera  Umrifolia^  Serville,  Rev.  mfthod.  p.  142;  Orth. 
p.  404 ;  Burmeister,  Handb.  ii.  p.  693. 

Patria;  St.  Vincent,  windward  side,  leeward  side. — Specimina 
compluria,  oollecta  mense  Julio. — Occurrit  etiam  in  insulis  Cuba  et 
Martinique,  necnon  in  Columbia  (Brunner). 

Lot  14  Estate  in  April  and  Mnj.—H.  H.  S. 

Genus  Stilpnochlora,  StSl. 

1.   S.  MARGINBLLA,  Scrfille. 

Pkylloptera  margmMa,  Senr.,  1839,  Hist  Nat.  d.  Ins.  Orthopt. 
p.  405. 

PkjfUoptera  thoraeUa,  Burmeister,  1839,  Handb.  ii.  p.  693. 

StUpnocklora  marpineUa,  Brunner,  1878,  Monogr.  d.  Phaneropt. 
p.  358. 

Patria :  St.  Vincent. — Specimina  duo. — Occurrit  etiam  in  Mexico, 
Ptoama,  Columbia,  Venezuela,  Surinam,  Brasilia,  Peru,  in  insula 
Cuba  (eoli.  Brunner). 

TribuS  PSEUDOPHYLLIDJI. 

Genus  Bliactes,  St&l. 

1.  B.  suPERBUS,  Bedt.  (n.  sp.).    (Plate  XVI.  fig.  12.) 

FBrrugiMe(Heastaneu8.  Antennas  hmgissimce^  ariieulia  hinii  primie 
mgrii.  From  dente  rugooa,  ni^ra  vel  fueco-ferrviginea^ 
uirinqvLe  carina  laUraK  devata  instrwta^  ewpeme  tUrinque 
ruga  infraoeuHari^  cum  iUa  parallela.  Occiput  cum  vertice 
mepe  fnoeo'^igrwn.     Clypeuo   cum    lahro  Jtavo-ferrugineus; 
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mandibuke  t^tiee  ftucehca^aneo.  iVonotwrn  denw  i-m^mo- 
jnvfluItwufR,  tn  latert  riuruZoAO-puNctotum,  dorao  tape  ohuvr 
nore,  margint  pottico  nenniJiii  produeto,  rvtandalO'truncato. 
Elytra  fenutra  poMiea  valde  guperanlia,  apice  rottmdato,  fium- 
niffra,  nitida,  rtticuh  tn  area  antiea  paUide  tataceo,  minut 
eonferto,  tn  area  pottica  dennore  fiavo-ferrvgweo^  arta  anali 
phu  mtnum«  infvaeata.  Altr  lata,  fuieo-ffrwce.  Pede* 
ferrvgineo-eattanex  vel  rufi ;  femora  antiea  inlut  (ptnw  4, 
intermedia  extiu  tpinig  4-5  imtrveta  ;  /«mom  poitiea  valida, 
eatut  «ptnt«  9,  omniirut  apieibui  nigrit  armaia,  Lobi  gmi- 
etdaret  femorum  4  anterwrum  intiu  tanlum  6rm-^tpino«t, 
femorwn  pottioorwn  inermet,  rotimdati.  THbia  antiea  tvpente 
plana,  earinit  laieralUnii  havd  dentatie.  Venter  fiaoo- 
ferrvgineut,  Cera,  (J  craati,  incurvi,  granvlon  et  pilan, 
apiee  obttui  el  mufrone  initrveti.  Lamina  mbgenilalii  cf 
elongala,  apice  triarujvJariter  eicata,  etyli»  longi*  insiructa. 
Lamina  guogeititalit  $  triangularis,  apice  incita.  Oeip(mtor 
ban  latvx,  apicem  vertut  tentim  ajigutfalvt,  nonnihil  ineurwa 
et  infutcatta,     rj  $  . 

<r  s 

Long,  corpor 53    inilliin.  54  millim. 

„     pronot 11-8      „  II      „ 

„     elytror. 49        „  51-3  „ 

„     fern,  poit 28-3     „  30     „ 

„      OTJpoi. —  26'5  „ 

Patru :  St,  Vincent,  windward  side. — Specimina  nonnulU, 

Hffio  species  ab  omnibus  congenericis  differt  colore  capitis  et  pronoti. 

Lot  14  EsUte  in  April,— ^  H.  S. 

•2.  B.  n-RiouTos,  Redt.  (n.  sp.)-  (Plate  XVI.  fig.  13,  a,  b,  c.) 
Teilacetii,  piUmu.  Antennarum  articulut  primu»  utrinque /useo- 
vel  nigrv-panetatwt.  Fattigiitm  vertieia  xajxrne  irtfuseatum. 
Front  vlrinqw  carina  •lat«rali  obtuga,  tn  mtdio  niocu/ir  duabiiM 
,»i'jrit  neenon  in  margine  tcrobum  antemiarvm  iitrinque punetit 
2  nigrit  omata,  suj>eme  i«pr(i  bann  tnandibularvm  macula 
nigra  parva  wcnon  itrign  mnjorr  infraocalari  vtrinqne  aig~ 
naUi.  Labiam  parte  inferiore  fntco-nigra.  Mandilml<F  apriee 
infutcnta.  /Vono(H»i  jtottiee  jmruui  produetttm,  rolundatO' 
trvnenluin,  dente  mgoto-granulotum,  vtargiiu  aniico  et  j'Ottico 
in  medio  nigro-martdatii,  dorsa  fittie  et  lituris  eomplttribul 
uigrit  omalo.  Elytra  femora  jtottiea  valde  tt^>erajUia,  apice 
rt^ndato,  fHteo^/ritea,  reticulo  jialliiio,  deiiso  ;  lympatu)  in  d 
infiuatto,  Alii  griteit.  Friiiara  miiiiifi  ej^tut,  autira  etiam 
utrinqtie,  frrtiwrrw  iiii/nsafWoftito,  4  antiea  aiitiee  spini*  4, 
/•ottiea  ftWtn  fi/iinit  8.  opieihtu  ni/irig,  armaia.  Lohi genienJareg 
feinornm  4  amtitvrtim  tntus,  femortim  ^loHieortim  utrinque 
spina  apimli  brtri,  adfrrtta  initrtteti.  Segmeidmn  anole  J 
valde  (tmt'tjrtan,  mihgtobom 111.  jMittie*  hngitudinaUUr  oarinatMm, 
ooruM  ntbtmt  jCno,  in  hboa  dttot  paralUm,  nttmdatoi  dwiaa. 
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Cerei  S  f^re  toil  absconditi,  apice  obtuso.  Lamina  tuhgenitali^ 
S  dongaiaf  apice  emarginatay  stylis  hngis  instrucia.  Lamina 
tuhgeniUilis  $  trigancUis,  ajpice  triangulariter  excisa,  Ovir- 
pontor  latusy  margine  svperiore  tvhrecto,  inferiore  incurvo, 
dimidia  parte  apicdU  eupeme  euhtusqw  castanea.    c^  $  • 

d  ? 

Long,  corpor 42  millim.  42  millim. 

„     pronot 10*2    „  11*6    „ 

„     elytror 41 '5    „  49*3    „ 

„     fem.post...      23-8    „  29*6     „ 

„      oyipos —  23        „ 

Fatria:  St.  Yincenty  windward  side,  usque  ad  1500'. — Speci- 
mina  numerosiora. — Frequenter  occurrit  in  silvis  et  locis  umbrosis, 
die  in  foliis  latis  crispis. 

Hsee  species  valde  distincta  est  femoribus  omnibus  extus  transverse 
nigro-striolatia. 

Near  the  sea-level  to  1500  feet.  The  species  is  pretty  common 
in  forest  and  shady  places,  secreting  itself  during  the  day  in  large 
curled  leaves.     Colours  do  not  change  much  in  drying. — If.  H,  8, 

Genus  Cyrtophyllus,  Burm. 

1.  C.  CREPITANS,  Redt.  (n.  sp.).  (Plate  XVII.  fig.  14, a,bf€.) 
SUUwra  robusta,  Flavo-viridis.  Pronotu/m  in  parte  posteriore 
earinis  lateralibus  distineiis.  Elytra  latissima,  valde  convexa, 
margine  antico  albido,  basi  inierdum  purpureo-maculato, 
margine  postico  valde  rotundato,  semidrculum  formante ; 
vena  radialisfere  tota  cum  vena  suhcostali  unita,  valde  JUtVuosa, 
postice  ramos  4  obliques,  parallelos  emittens.  Camptis  anticiis 
dytrorum  latu9,  venis  parallelis  regularibtis  nwnerosis;  campus 
posticus  venis  transversis  regulariter  dispositis.  Speculum 
(S  ovoideum,  campus  analis  in  S  br^is,parum  longior  quam 
latior,  in  $  dvplo  longior  quam  lattor.  Alcn  hyalinas. 
Femora  antica  intus  spinis  6,  extus  1  instrueta,  femora  inter- 
media extus  spinis  6,  postica  extus  circiter  11  armata,  Lobi 
genievXares  omnes  breviier  spinosi,  Segmentum  anale  S  apice 
in  lobum  productumy  apice  ipso  dilatatum  et  truncato-emargi- 
natum.  Cerci  S  simplices,  cylindrici,  obtusi,  et  apice  hamo 
instrucH,  Lamina  subgenitalis  S  longitudinaliter  cristata, 
apice  profunde  excisa,  stylis  longis  et  supra  eorum  basin  dente 
parvo  apiccUi  instructa.  Lamina  subgenitalis  $  apice  pro- 
funde rotundato-excisa.  Ovipositor  longus,  sensim  acuminatus 
et  incurvus,  apice  ferrugineo  vd  olivaceo.     S  ?  • 

d  ? 

Long,  corpor 40-42  millim.     40-42  miUim. 

„      pronot 8*6  „  9*3  „ 

„     elytror 43  „  46*8  „ 

„      fem.  post.. .  27  >»  32*5  „ 

„     ovipos —  „  24  „ 

Latit.  elytror 26-5  „  24  „ 
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Fiitria :  St.  ViDcent,  windward  ride. — Spedmiiu  oomplnria. 

HiBO  species  difilert  ab  congenericis  {Cyrt.  perspieittatuig  Barm., 
et  0.  eoneavtu,  Harr.)  elytris  latissimis,  yalde  conTcxis,  forma 
genitalium,  etc. ;  habitu  rimilis  est  generi  Gon/coy  Saoss.  {ef. 
KraosSy  **Beitrag  z.  Kenntniss  westafrikanischer  Ortbopt.,"  Spengd's 
Zool.  Jahrb.  y.  p.  344). 

Lot  14  EsUte  m  April.— J7.  ff.  8. 

TribuS  CONOCBPHALIDA. 

Genus  CopiotHORAy  Serrille. 

1.   C.  BRBVICORNIS,  Redt. 

Copiophora  brevieomis,  Redtenbacher,  Monogr.  d.  Conoceph., 
Verhandl.  sooL-bot.  Ges.  Wien,  1891,  p.  343  (29). 

Fatria:  St.  Vincent,  windward  ride. — Specimen   unicnm,  hand 
adultum.     Occnrrit  etiam  in  Peru  (Redt.). 
Lot  14  EsUte  in  April.— JST.  E.  8. 

Genus  Conocephalus,  Thunberg. 

1.  C.  GUTTATus,  Serv. 

Conoeephahts  guUatus^  Serrille,  Hbt.  Nat.  Ins.  Orth.  p.  518 
(1839)  ;  Redtenbacher,  Monogr.  d.  Conoceph.  p.  392  (78). 

Patria :  St.  Vincent,  Golden  Grove  estate,  leeward  ride  (300')« — 
Specimina  nonnulla,  collecta  mense  Decembri. — Occnrrit  etiam 
in  Mexico,  America  centrali,  Columbia,  Venezuela,  et  in  insnlis 
Cuba  et  Jamaica  (Redt.). 

Lot  14  Estate  in  AprU ;  also  at  Golden  Grove. — H.  H.  8. 

2.  C.  MUTicus,  Redt. 

dmocephaltu  muticue,  Redtenbacher,  1891,  Monogr.  d.  Ccmo- 
ceph.  p.  893  (79). 

Patria:  St.  Vincent. — Specimen  unicum.^-Oocnrrit  etiam  in 
insula  Cuba  (Redt.). 

3.  C.  MAxiLLosus,  Fabr. 

Loeuita  maxiUosay  Fabricius,  1794,  Ent.  Syst.  ii.  p.  S7. 
Canocephalus  nuucilUmis,  Seryille,  1839,  fiist.  Nat.  Ins.  Orth. 
p.  520 ;  Redtenbacher,  Monogr.  Conoceph.  p.  396  (82). 

Patria :  St.  Vincent,  windward  ride ;  Union  Island. — Specimina 
compluria. — Occurrit  etiam  in  insulis  Cuba  et  Domingo,  in  Guyana, 
Branlia,  Boliyia  (Redt,). 

Lot  14  Estate  in  April ;  Ch&teaubelais  in  September.— JET.  /T.  S. 

4.  C.  INFU8CATUS,  Scuddcr. 

C<mocepkalu9  mfkieatut^  Scudder,  1875,  Entom.  Notes  y.  p.  19 ; 
Redtenbacher,  Monogr.  Conoc  p.  398  (84). 

Patria:   St.  Vincent,  windward  ride. — Spedmina  compluria. — 
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Oceorrit  etiam  in  Cuba,  Panama,   Venezuela,   Guyana,    Braailia 
et  Peru  (Bedt.). 
Lot  14  Estate  in  April ;  Ch&teaubelais  in  September. — H.  H.  8. 

5.  C.  FRATBR,  Bedt. 

Cwotepkaku  frater^  Bedtenbacber,  Monogr.  Conoc.  1891,  p.  399 
(85). 

Patria:  St.  Vincent. — Specimen  unicum. — Occunrit  etiam  in 
Cuba,  Trinidad,  Brasilia  {Redt.). 

6.  C.  HBTEROPUS,  Bolivar. 

Omocephahu  heteropus^  BoUt.  1881,  Notas  entomol.  v.  p.  50; 
1884,  Artr.  Viaje  al  Pacif.  p.  94 ;  Bedtenbacber,  Monogr.  Conoc. 
p.  400  (86). 

Ftoia:  St.  Vincent. — Specimen  unicum. — Occurrit  etiam  in 
Brasilia,  Peru,  Chili  (Bedt.). 

Ch&teaubelais  in  July.— IT.  H.  S. 

?•  C.  MACROFTERUS,  Bedt 

CoHoeephalus  maeropierus^  Bedtenbacber,  1891,  Monogr.  Conoc. 
p.  402  (88). 

Patria:  St.  Vincent. — Specimen  unicum. — Occurrit  etiam  in 
Mexico,  Martinique,  Cuba,  Brasilia,  Peru,  Bepublica  Argentina 
(Bedt.). 

ChlUteaubelais  in  July. — ff.  H.  8. 

8.  C.  PUNCTiFBs,  Bedt. 

Canocepkalu*  punetipesy  Bedtenbacber,  1891,  Monogr.  Conoc. 
p.  422  (108). 

Patria:  St.  Vincent,  leeward  side  (500'). — Specimina  nonnulla, 
ooUecta  mense  Augusto. 
Ch&teaubelais  in  September  ;  Lot  14  Estate. — H.  H,  8, 

9.  C.  SURINAMEN8I8,  Bcdt. 

Ckmocephahu  surinamenais^  Bedtenbacber,  Monogr.  Conoc.  p.  423 
(109). 

Patria :    St.  Vincent. — Specimina  duo. — Occurrit  in  India  occi- 
dentali,  Guyana  (Redi.). 
Ch&teanbelais  in  September;  Lot  14  Estate. — H,  H.  8. 

Genus  Xifhidium,  SerriUe. 

1.  X.  SALTATOR,  SsUSS. 

^pkidium  saltatory  Saussure,  Ortb.  nova  Amer.  i.  p.  12  (1859) ; 
Bedtenbacber,  1891,  Monogr.  Conoc.  p.  507(193). 

Patria:  St.  Vincent,  leeward  side  (500').— Specimina  duo, 
coUecta  menae  Augusto.  —  Occurrit  etiam  in  Cuba,  Panama, 
Columbia,  Venezuela,  Guyana,  Brasilia,  Uruguay  (Bedt.). 
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2.  X.  PROPiNQuuMy  Bedt. 

Xiphidium  propin^pmm,  Bedtenbacher,  1891,  MoQogr.  d.  Conoc. 
p.  523  (209). 

Patiia:  St.  Yinoenty  windward  side. — Specimina  nonnullar- 
Occurrit  etiam  in  Guatemala,  Venezuela  (Eedt,), 

TribuS  STENOPELHATIOiS. 

(renns  Phertbrus,  Brunner. 
1.  P.  CUBBVSI89  de  Haan. 

Rhaphidophorus  cubentis,  deHaau^  1842,  Bijdragen  tot  de  kennis 
der  Orthoptera,  p.  218. 

Pherterus  cubeiws^  Brunner,  Monogr.  d.  Stenopelm.  et  Gryllacr. 
p.  282  (38). 

Patria:  St.  Vinoent,  Eichmond  valley  (1200-1800').— Spedmina 
duo,  coUecta  in  silvis  densis  et  humidis  sub  lignis  et  frutidbus, 
mensibus  Decembri  et  Januario. — Occurrit  etiam  in  insulis  Cuba, 
Haiti,  et  in  Brasilia  (Brunner). 

6.  Familia  Gryllodea* 

TribuS  GRTLLOTALPIOiB. 

Genus  Gryllotalpa,  Latr. 

1.    G.  HEXADACTYLA,  Pcrtj. 

Ghyllotalpa  hexadaetyla,  Perty,  1830,  Delect.  Anim.  Art.  p.  119, 
pi.  xxiii.  fig.  9 ;  Saussure,  Miss,  sdent.  au  Mexique»  p,  344. 

Patria:  St.  Vincent,  leeward  side  (500'). — Spedmen  unicum, 
collectum  vespere  mense  Augusto. — Occurrit  etiam  in  Mexico, 
Brasilia  (Sauss,), 

Genus  Scapteriscus,  Scudder. 

I.  S.  DiDACTYLus,  Latrcillc. 

Gryllotalpa  didactyta,  Latr.  Hist.  Crust,  et  Ins.xii.  p.  122(1802)* 
Seaptertseus  didaUylus,  Sauss.  Miss,  sdent.  au  Mezique,  p.  338. 
Patria :  St.  Vincent,  windward  side,  leeward  side,  Gulden  Gro?e 
estate  (300'). — Specimina  compluria,  coiiecta  vespere  mense 
Januario. — Occurnt  etiam  in  Haiti,  Portorico,  Panama,  Costarica, 
Surinam,  Brasilia,  Peru,  Uruguay,  et  BepubUca  Argentina  (coll. 
Brunner). 

Genus  Tridactylus,  Oliv. 

1.  T.  MiNUTUS,  Scudder. 

Tridactylua  minutue,  Scudd.,  Bost.  Joum  of  Nat.  Hist.  vii.  p.  425 
(1862) ;  Sauss.  Miss,  scient.  au  Mexique,  p.  353. 

Patria:  St.  A^cent^  windward  dde. — Specimina  compluria, 
coiiecta  in  litore  maritimo. — Occurrit  etiam  in  Texas  (coil.  Brunner)^ 
Illinois  (Sauss.). 
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TribUB   G-RYLLIOA. 

Grenos  Anurooryllus,  Sauss. 

1.  A.  MUTicus,  de  Geer. 

GryUua  muHeus^  de  Greer,  1773,  M^m.  Ins.  iii.  p.  520,  pi.  43. 
fig.  2. 

JnnarogryUiu  muticus^  Sauss.  Melang.  Orthopt  v.  p.  452. 

Patria:  St.  Vincent,  windward  side,  leeward  side  (500-1000'^. 
— Spedmina  nonnulla,  collecta  vespere  in  8il?is  mensibus  Januano 
et  Augosto. — Occurrit  etiam  in  Haiti,  Mexico,  Panama,  Venesaela, 
Surinam,  Brasilia  (coll.  Brunner,  Sausa.). 

Grenus  Gryllus,  Linn. 

1.  G.  AssiMiLiB,  Fabr.  (var.  cubbnsis,  Sauss.)* 

Oryllug  assmilu,  Fabr.  S.  E.  280,  3  (1775);  E.  S.  ii.  p.  29, 4 ; 
Saussnre,  Miss.  Scient.  an  Mezique,  p.  396  ;  id.  Melang.  Orth.  v. 
p.  318. 

Patria :  St.  Vincent. — Specimen  unicum. — Occurrit  etiam  in  Cuba, 
Martinique,  Brasilia,  Columbia,  Mexico,  et  in  provinciis  meridio- 
nalibufl  Civitatum  Unitarum  (eolL  Brunner,  Soum.). 

Genus  Gryllooes,  Sauss. 

1.  G.  RUFiPES,  Redt.  (n.  sp.).  (Plate  XVII.  fig.  15.) 
Staiura  niajcre.  Fusco-niger.  Caput  nigro-nitidum,  glahrum, 
unieolar,  excepHs  ocdlis  fiavis  {fascia  supra-antennah  teatacea 
nuUd),  Pnmoium  UreSy  fusco-nigrum,  pihsum ;  lohi  laterales 
margine  inferiore  rotundato,  retrorsum  nonnthil  aacendente ; 
dorsum  pronoti  margine  antico  et  macula  discoidali  crucifbrmi 
dUeure  rubris.  Elytra  ?  lobiformia,  metanotum  parum 
auperantia,  dorso  distincte  (1  mm.)  remota,  castanea,  bast  pdlli-' 
diora,  ovata,  fere  cireulariay  venU  longitudinalibua  paraUelis 
inttrueta.  Abdomen  fuseo-nigrum,  pihsum,  suhtus  pallidius. 
Femora  omnia  cum  tibUe  tarsisque  rufo-ferruginea.  Femora 
postica  extus  indistincte  et  oblique  obscure  striata.  Tibia:  anticas 
mius  tympano  nuUo,  extus  tympano  angusto,  dliptico.  Tibice 
postioce  superne  utrinque  ^pinosce.  Metatarsus  posticus 
artictdis  duohus  sequenMhus  unitis  hngior.  Ovipositor  femoribus 
postu^  subcequtlongus,  apice  utrinque  bispinosus.      $  . 

Long,  corpor.    22*5  millim. 

„     pronot 4*5      „ 

„     elytror.    4*2      „ 

„     fem.  post 13*3      „ 

„    oviposit 14         „ 

Patria :  St.  Vincent,  Richmond  valley  (1200'). — Specimen  unicumi 
eoDectum  sub  virgultis  in  silvis  hmnidis  mense  Januario. — Hsec 
mdet,  valde  affinis  Gr.  guyannensi  et  la-plata,  Sauss.  (M61. 
Orthopt.  V.  pp.  383  et  384),  faciliter  distinguenda  est  capite  uni- 
eolore,  statura  majore,  pedibus  femigineis. 


218  MB8BR8.  BRUNNBR  AND  REOTENBACHXR  ON         [Mar.  15, 

TribUB  MYRMECOPHILIDiB. 

GenuB  EcTATODERUs,  Ouerin. 

1.  E.  ANTiLLARUM,  Bedt.  (n.  8p.).     (Plate  XVII.  fig.  16,  a,  b.) 

Corpus  Mum  albido-squamosum.  Caput  cum  peetore  supemefar- 
rugineum^  suhtua  testaceum,  Protuherantia  faeialts  per  guleum 
longitudinalem  minutissimuin,  subohsoletum  divisa,  JrtictduB 
uUimus  palporum  maxiUarium  hrevts^  conicus^  apice  obliqw 
trunoaius.  Pronotum  in  ^  valde  productum,  basin  ahdominin 
neenon  elytra  tola  ohtegens,  postice  rotund€Uum^  in  $  breve, 
parum  longius  quam  latins,  inargine  postico  truncaio.  Pedes 
omnes  testacei.  Femora  postica  tibus  cum  metatano  unitis 
asquilonga.  Tibioi  posticcK  fusco-serruUxitce  ;  metatarsus  posticus 
elongatus,  supeme  serrulatus.  Abdomen  totum  fuseo-nigrumf 
segtnentis  omnibus  apice  plus  minvsve  paUide  ferrugineo-mar- 
ginatis.  Lamina  subgenitalis  (S  lata,  rotundata.  Cerci  $ 
ovipositorein  distincte  superantes;  hie  rectus^  femcribus  poslicis 
suScequilongus^  castaneus,  apice  incrassato,  (tcuminato.       S  $  • 

6  2       ' 

Long,  corpor 9  millim.  9*5  millim. 

„      pronot 4      „  2'5     „ 

„     elytror ?      „  ? 

„      fem.  post .5*6  „  6        „ 

„      oviposit —    „  5*9     „ 


Patria :  St.  YiDoeut,  windward  side. — Spedmina  tria  (unum  im- 
perfectum). 

Valde  affinis  Ect.  varicolori  (Sauss.  MA,  Orth.  v.  p.  475), 
distinguitur  colore  capitis,  pronoto  breviore. 

TribuS  (ECANTHIDA. 

Gknus  Larandus,  Walker. 

1.  L.  marmoratus,  Redt.  (n.  sp.).     (Plate  XVII.  fig.  17.) 

Testa>ceu8,  vhique  fusco-marmoratus,  nigro^pHosus.  Antenna  lon^ 
gissimas^  fuisca^  leviter  paUide  annulatce.  Frons  angusta  ;  faS' 
tigium  frontis  articido  prima  antennarwm  angustius.  OoeOi 
in  triangulum  dongatum,  a^sutum  dispositi ;  ocMus  medius  in 
fossula  leviter  impressa  situs,  Pronotum  supeme  impressione 
cruciformi,  parum  profunda;  lobi  laterales  subtus  rotundati, 
margins  inferiore  valde  obUquo.  Elytrum  svnistrum  squami' 
forme,  minimum,  ovafum,  dextrum  (an  fortuiierl)  nullum. 
Pedes  omnes  fusco-annulati.  Femora  postica  valida,  Tutud 
inflata^  t^iis  longiora.  Femora  antica  gracUia,  Tibias  anticcB 
tympana  utrinque  nuJlo*  Tibias  posticce  supeme  4:4  spinascB, 
inier  spinas {eaxq^tisduabusultimisjdistincteserrula^  Calcaria 
extus  3,  intermidius  longus^  inferior  et  supemus  breves.  Metc^ 
tarsus  posticus  articido  tertio  multo  langior,  subtus  haud  eari' 
natuSf  supeme  utrinque  b-q^ulasus.     cT  • 
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Long,  corpor 12*5  millim. 

„     proQot.    3        9, 

„      clytror 0*8      „ 

,f     fern,  post 9*8      m 

Ftirik :   St.  Yincent.— -Specimen  unicum. 

Valde  affinis  Tidetur  X.  rogenho/eri,  Sauss.  (MS.  Orthopt.  ti. 
p.  550),  differt  colore  pallidiore,  fusco-marmorato,  tibiis  posticis  4:4 
ipioosis,  statora  minore,  etc 

Genus  Endacustes,  Brunner. 
1.  £.  OI8PAR,  Redt.  (n.  sp.).    (Plate  XVIL  fig.  18.) 

Fidvo-iestiieeus,  fuseo-marmorataa  et  irroratu8>  Antennas  paUide 
et  remote  annuUUas,  Frona  nigra^faeda  intermedia  7<mgitudinali, 
dearmtm  latiore^  ueque  ad  labrum  extenea^  necnon  tdrinque  fascia 
infraoculari  angusta  flavie.  Frontis  rostrum  artictdo  primo 
antennarum  angustius,  OeeUi  flavi^  in  triangulum  acuium 
dispasiti,  Pronotum  sidco  subtili  longitudinali  instructum^  in 
medio  nonnthU  exeavatam^  Elytrum  sinistrum  (an  fortuiter  ?) 
nullum  ;  elytrum  dextrumfere  circulare^  eampo  antico  (laterali) 
ante  apicem  nownhU  emarginato^  venis  tribus  perourrentihus^ 
necnon  inter  venam  primam  et  secundam  vena  ahbreviata  in- 
structo;  eampo  postico  (dorsdH)  venis  paraUelis  6  subasqu^e 
disiantibm.  Alas  mdla.  Corpus  totum  nufrO'pilosuni,  Pedes 
minus  elongati,  fitseo-annulati.  Tibia  posttcce  femonhus  posticis 
nonnthil  breviores,  supeme  serrulatce^  dimidia  parte  apicali 
%Urinque  ^nis  4  a^qualibus  fusds,  apice  paUidis.  Ualcaria  extus 
tria^  iiUermedio  longiore^  intus  duo  longa^  cequalia.  Tarsi  4 
antid  testaceif  artiado  primo  basi  fiavo^  dehinc  fusco,  postici 
unieoloreSfferruginei;  metatarsus  posticus  supeme  extusspinxdls 
4,  intus  3  instructiLS.  Ovipositor  femoribus  posticis  asquuongus^ 
graeiliSf  valvulis  apice  lanceolate,  in  spinam  producto,     Cerci  ? 

Long,  corpor 20*5  millim. 

pronot 5*1      „ 

elytror 5*5      ,, 

fern,  post 14*8     », 

tib. 12*4      „ 

oTiposit • 15         „ 

Patria:  St.  Vincent,  Richmond  yalley,  1200'. — Specimen  unicum, 
ooUectum  in  silvis  humidis  sub  Tirgultis  mense  Januario. 

H»c  species  ralde  affinis  Tidetnr  End.  irrorato,  Sauss.  (M^l. 
Orthopt  p.  576),  multo  magis  autem  spedei  in  coUectione  Brunner 
▼.  Wattenwjl  (in  Madagascar  collect®),  quae  etiam  dextro  tantum 
djtro  instmcta  est ;  ab  ambabus  tamen  speciebus  differt  calcaribus 
dnobns  tantum  in  latere  intemo  tibiarum  posticarum  insertis. 
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Tribus  TRiGONiDiiois. 

Genus  Cyrtoxiphus»  Bnmner. 

1.  C.  viTTATus,  Bolivar. 

Cyrtoxyphu9  viUatus,  Bol.  Orth.  de  Tile  de  Cuba,  p.  44  (1888). 
Patria:  St.  Vincent,  windward  side^  1500'. — Specimina  oompluria. 
— Occurrit  etiam  in  insula  Cuba  (Boliv.). 

2.  C.  GUNDLACHi,  Saussure. 

Oyrtoxypha  ffundlaeM,  Sauss.  Miss,  scient.  au  Mexique,  p.  373, 
pi.  vii.  fig.  2. 

Cyrtoxyphus  ffundlachi,  Sauss.  Melang.  Orthopt.  vi.  p.  620. 

Patria:  St.  Vincent,  1500'. — Specimen  unicum,  collectum  in 
silva  mense  Augusto. — Occurrit  etiam  in  Cuba,  Brasilia  (Sauss,), 

Tribus  Eneopteridj^ 
Gknus  Orocharis,  Uhl. 
1.  O.  ORYLLODEs,  Pallas. 

Gtyllus  gryllodes.  Pall.  Spicileg.  Zoolog.  1772,  p.  16,  pL  iiL 
fig.  10. 

Orocharis  gryllodes,  Saussure,  Miss,  scient.  au  Mexique,  p.  495  ; 
M^i.  Orthopt.  vi.  p.  755. 

Patria :  St.  Vincent,  windward  side,  prope  Richmond  River,  800'. 
— Specimina  nonnulia,  capta  in  silvis  sub  lapidibus  mense  Novembri. 
— Occurrit  etiam  in  Texas,  Mexico,  insula  San  Domingo^  etc.  (eoU^ 
Brunner,  Saussure). 

Genus  Metrypus,  Brunner. 
1.  M.  LURiDUS,  Saussure. 

Metrypa  lurida,  Sauss.  Mbs.  scient.  au  Mexique,  p.  513. 
Metrypus  luridus,  Sauss.  M^iang.  Orthopt.  vi.  p.  813. 

Patria:  St.  Vincent,  windward  side. — Specimina  duo  (unum  im- 
perfectum). — Occurrit  etiam  in  Cuba  (Sauss»). 

EXPLANATION  OF  THB  PLATES. 

Plate  XV. 

Fig.  1  a.  Anaptyeta  bipunctukUa^  p.  202. 

b.  —  --- — ;  el jtriim  sinistrum  (magnttudine  auota^. 
2  a.  Pseudophyllodromia  semvitreOy  p.  203.     $  (magmtudine  auota). 
b. • ;  elytrum  dextrum  (magnitudine  auota). 

3.  Epilampra  brem,  p.  203.     c^. 

4.  HomcUopteryx  lamtnaUif  p.  204.     $ . 

5.  Stylopyga  antiUarum,  p.  204.     $ . 

6.  Holooompsa  coUariSt  p.  205 ;  elytroin  et  ala  siniBtra  (magnitadme 

auota). 

7.  Paraspharia  nigra,  p.  206.     2 . 

8  a,  Parastagmatopiera  lobipea,  p.  ^06.     S  •     ^ 

b.  —^ » ;  caput  oum  pronoto  necnon  pedibua  antiois  a  latere  Tiram. 

9  a*  Phanoole8cvrvipe8,^,w7,     cT* 

6.  — ^  -^ ;  oaput  oum  pronoto  $  a  latere  yieam. 
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Plat*  XVIL 
P%.  Um,  CyriopkiMus  crtpifam*,  p.  2\X     ^ . 

*. ;  jegmcutmn  anale  (J  a  sapero 

c  ^-^ ;  eercos  kniiter  (J. 

i ;  lamiTU  ffibgezuulis  ^  ab  infcro 

15.     &nMloda  rvjip^f.  p.  217.     2 . 

16  «.  Ea^odenu  amzi^rwm,  n,  218.     jT. 

6 Q 

17.  Laramdmt  mtarmt^raimt,  p.  21S.     (^  (magnitadine  socta). 

18.  EmdacMtte*  dupar,  p.  219.     $ . 

2.  On  some  Mammals  firom  Mount  Dalit,  North  Borneo. 

By  Ou>nziJ>  Thomas. 

[B«eetT«d  Febmarr  30,  1?32.] 

(Plates  XVIIL  &  XIX.). 

In  1889  I  bad  the  honour  of  presentioj^  to  the  Sodetj  a  paper  oa 
tbe  Mammahi  of  Mount  Kma  Bala,  the  highest  moaQtain  in  Xortbem 
Borneo,  and  one  prerioosly  quite  unexplored  zoologicallr.  Thanks 
to  the  energy  of  Mr.  Charles  Hose,  a  gentiefnan  who  has  already 
distinguished  himself  by  his  discorenes  in  the  district  of  Baram, 
N.E.  Sarawak,  I  am  enabled  now  to  gire  an  account  of  some  Mammals 
eaDected  on  Mount  Dulit,  a  moan  tain  about  9000  feet  in  altitude, 
standhag  at  the  head  of  the  Baram  Rirer. 

In  the  autumn  of  last  jear  Mr.  Hose  made  a  successful  expedition 
op  Mouot  Dulit,  collectinf^  a  large  number  of  specimens  at  altitudes 
of  from  2000  to  5000  feet,  and  thereby  affording  us  a  rery  good  idea 
of  the  fiiuna  of  the  mountain. 

On  the  whole,  judging  from  the  present  collection,  it  may  be  said 
that  the  Mammal-fauna  of  Dalit  is  Tery  much  the  same  as  that  of 
Kina  Bala,  there  being  no  instance  of  a  representatire  but  different 
species  ^,  while  two  of  the  peculiar  Kina  Balu  species  reappear  here 
on  Dalit.  In  all  probabilitj,  thoefore,  we  may  look  upon  Mr.  Hose*s 
Tiluable  collection  as  supplementary  to  that  of  Mr.  Whitehead,  and 
may  expect  that  in  time  most  of  the  members  of  both  the  collections 
viU  be  found  to  occur  oo  both  the  moantains.  This  is  the  more 
likelj  as  the  collections  were  made  at  Terj  different  seasons  of  the 
yesr,  when  different  forms  of  animal  life  would  be  en  evidence.  Thus 
Mr.  Hose's  collectioo  is  especially  rich  in  TVpaur,  of  which  two  are 
new,  while  Mr.  Whitehead's  was  equallj  hch  in  Rats,  Mice,  and 

*  In  the  case  of  tbe  birds,  bower cr,  CaJr/p^K'm^na  kofei,  Sharpe,  repr^wnts  C 
tikif«keadi^  Sharpe,  aod  HarpaHe$  dvlii*y>.t<*.  Grant,  repreeent^  H,  ort^i.^  ibc 
l&H«r  occurring  m  Malaiora,  Sumatra,  mnA  Java  aa  well  aa  on  Mu  Xiua  Balu. 
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Shrews,  and  this  differenoe  between  the  two  collections,  while 
increasing  the  number  of  species,  decreases  the  valae  of  any  com- 
parisons of  the  two  mountain-faunas. 

The  Dulit  Mammals  amount  to  14,  of  which  four  are  new,  the 
Kina  Balu  to  21,  and,  5  being  common  to  both,  the  two  mountains 
together  contain,  so  far  as  is  yet  known,  a  total  of  30  species.  Of 
these  the  large  proportion  of  9  are  peculiar  to  these  mountains,  but 
this  proportion  will  probably  be  reduced  as  our  knowledge  of  the 
mammals  inhabiting  the  low  countries  near  the  mountains  is  extended. 
As  a  contribution  towards  this  knowledge,  a  nominal  list  of  the 
mammals  collected  by  Messrs.  Hose  and  A.  H.  Everett  near  the 
mouth  of  the  Baram  River  is  appended  below.  By  thb  it  will  be 
seen  that  there  is  a  far  greater  essential  difference  between  the  Dulit 
and  Baram  faunas  than  there  is  between  those  of  Dulit  and  Kina  Balu. 

Mr.  Hose  is  to  be  conQ;ratulated  on  the  interest  and  value  attaching 
to  this  mountain-collection,  and  especially  on  his  discovery  of  the 
new  Semigale,  a  species  very  distinct  from  its  only  ally,  and 
belonging  to  an  Order,  the  Carnivora,  in  which  novelties  are  now 
excessively  rare. 

^  f 

1.  Hemigale  hosei,  Thos.^     (Plate  XYIII.) 

a.  d.  4000  feet.     30/9/91.     Type. 

Size  and  proportions  very  much  those  of  H.  hardwickei,  although 
the  skull  seems  to  be  rather  more  lightly  built.  General  colour  above 
uniform  dark  smoky  brown  or  black,  the  bases  of  the  body-hairs 
whitish.  Sides  of  muzzle  at  the  roots  of  the  whiskers  white,  the 
corresponding  place  in  H.  hardwickei  being  black ;  cheek  below  eye 
and  a  patch  above  and  behind  it  grizzled  brownish  white.  Ears 
thinly  haired,  pure  white  on  their  inner  aspect ;  edges  in  marked 
contrast  to  the  black  crown.  Chin  white ;  chest,  belly,  and  inner 
sides  of  limbs  proximally  smoky  yellowish  grey.  Rest  of  limbs  and 
whole  of  tail  black. 

Skull  (Plate  XIX.  figs.  1-3)  rather  slenderer  and  lighter  than 
that  of  specimens  of  S.  hardwickei  of  similar  age  and  sex.  Muzzle 
rather  more  parallel-sided,  not  tapering  so  much  anteriorly.  Infra- 
orbital foramina  comparatively  large. 

Teeth  very  much  more  delicate  than  those  of  the  allied  species. 
Canines  long  and  slender.  ^  long  antero-posteriorly,  double-rooted, 
with  accessory  cusps,  like  p^,  and  like  the  p^  of  H.  hardwickei,  in 
which  p^  is  simple  and  single-rooted.  Other  teeth  above  similar  in 
shape  to  those  of  H,  hardwickei^  although  markedly  smaller,  and 
with  their  inner  lobes  especially  reduced.  ^,  however,  is  as  large 
as  in  H.  hardwickei,  ^  and  ^  being  approximately  equal.  Similarly 
below  the  teeth:  are  smaller  and  narrower,  but  p*  and  m^  are  less  so 
in  proportion. 

Dimensions  (approximate,  from  skin): — 

Head  and  body  540  millim. ;  uil  3'20  ;  hind  foot  78. 

Skull :    basal  length   89  ;    greatest    breadth  45*3 ;   interorbital 

*  Preliminary  diagiioees  of  the  new  species  have  been  given,  Ann.  Mag.  "S. 
H.  (6)  ix.  pp.  250-263. 


i 


) 


1892.]  MAMMALS  FROM  NORTH  BORNEO.  223 

Ureadth  18*8 ;  tip  to  tip  of  postorbital  processes  22*5 ;  inter- 
temporal breadth  14*3;  palate,  length  54,  breadth  at  posterior 
corner  of  p^  25  ;  length  of  palatine  foramina  5*2 ;  greatest  diameter 
of  infraorbital  foramina  5*9. 

Teeth :  combined  breadth  of  upper  incisors  1 1*2  ;  antero-posterior 
length  of  p^  4*6,  p^  4*9,  P*  5*7,  P*  6*1,  ^  4*8,  ni^  4*3;  greatest 
transverse  diameter  of  £^  6'6,  of  m^  5*5. 

This  striking  species  is  certainly  the  chief  prize  of  the  collection, 
as  new  Camirores  are  very  rare,  and  so  distinct  a  new  species  has 
not  been  described  for  many  years. 

That  H,  hosei  is  not  simply  a  melanism  of  H,  hardwickei  is  proved 
by  the  white  patches  on  the  muzzle,  the  white  ears,  whitish  under- 
side, and  also  by  the  diflPerences  in  the  size  of  the  teeth. 

Some  animal  similar  to  this,  and  possibly  of  the  same  species,  was 
seen  by  Mr.  Whitehead  on  Mount  Kina  Balu,  and  it  is  certainly 
very  unlikely  that  an  animal  of  this  sort  should  be  confined  to  one 
mountain.  We  may  therefore  expect  that  other  specimens  of  it  will 
turn  up  as  the  mouqtaiu-systems  of  N.  Borneo  are  more  thoroughly 
explored. 

2.  Hbrpkstes  semitorquatus,  Gray. 

o.  2000  feet.     23/9/9 1 . 

The  Museum  possesses  a  specimen  of  this  rare  MungoQse  from 
Baram,  besides  the  type,  of  which  the  exact  locality  in  Borneo  was 
not  recorded: 

3.  Rbinolopbus  luctus,  Temm. 

ff.  2.  4000  feet.     29/9/91. 

-^  remarked  by  Dr.  Dobson,  this  Bat  is  a  regular  highland  species, 
and  seems  to  occur  on  all  the  higher  mountains  of  the  Oriental 

•  TxjpAiA  tana.  Raff. 
^*  -^000  feet.     10/91. 

i,     TUPAIA  MONTANA,  ThoS.* 

fl.     d.  5000  feet.     14/10/91.     Type. 
6.    9  .  3000  feet.     25/9/91. 
('  InriTnature  d.  4000  feet.     10/91. 

Sixe  much  as  in  Malaccan  specimens  of  T.  ferruginea  (Bornean 

oow  are  rather  larger),  but  the  tail  shorter  in  proportion.      General 

colour  above  dusky  olive,  with  a  strong  rufous  suffusion ;  head  clearer 

oh^^*      Back,  in  fully  adult  specimens,  with  a  deep   black  median 

une  rnuning  from  the  withers  to  the  rump,  but  broadening  out  and 

becoming  (ess  sharply  defined  in  its  posterior  half.      Under  surface 

gwyish  orange,  the   hairs   grey   at   their   bases,    broadly   washed 

tcnmually  wuh  rich  olive-yellow.     Tail  concolorous  with  the  body, 

Dot  greyer,  as  it  is  so  markedly  in  T,ferruginea\  grizzled  black  and 

inining  ferrugineous  above ;  below  the  central  short-haired  part  is 

»  X.  c.  p.  262. 
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grejy  tbeo  laterally  there  is  a  broad  band  on  each  side  of  rich  oUtc- 
jellow,  and  the  tips  are  grizzled  yellow  and  black. 

Skull  and  teeth  apparently  not  definitely  distinguishable  from 
those  of  T,  ferruginea.  Zygomatic  vacuity  large,  widely  open,  about 
5x2  millim.  in  the  type. 

Dimensions : — Head  and  body  (c.)  200  millim. ;  tail  {c.)  140  (tbe 
extreme  tip  of  tbe  tail  in  the  type  is  apparently  wanting ;  the  tail- 
length  in  h  and  c  is  127  and  153  respectively);  hind  foot  41. 

Skull :  basal  length  (c.)  45*5 ;  greatest  breadth  27 ;  anterior  rim 
of  orbit  to  nasal  tip  22' 5  ;  interorbilal  breadth  15;  palate,  length 
27*6,  breadth  outside  m^  16*4,  inside  m"  9*7 ;  diastema  between  i^ 
and  o  4«5,  between  c  and  p^  M  ;  front  of  i^^  to  back  of  m^  27. 

T.  tnontana  is  most  nearly  allied  to  T.  ferrugineay  Raff.,  and  T. 
picta^  Thos.^  It  is  distinguished  from  both  by  the  colour  of  its  tail, 
the  former  having  this  member  dull  annulated  grey,  and  the  latter 
brilliant  rufous ;  it  has  also  a  shorter  tail  than  either.  From  the 
former  again  it  is  separated  by  developing  in  old  age  a  median  dorsal 
black  line,  and  from  the  latter,  in  which  the  line  is  present  at  all 
ages,  by  its  less  sharp  definition,  and  also  the  greater  uniformity  of 
the  general  dorsal  coloration. 

6.  TuPAiA  MINOR,  Gunth. 

a.  cf.  4500  feet.     9/10/91. 

b.  $.  4000  feet.     10/10/91. 

These  specimens  precisely  agree  with  Dr.  6unther*s  types,  and 
equally  differ  from  the  typical  T.javanica  in  their  smaller  size  and 
pure  white  bellies. 

7.   TUPAIA  MELANURA,  ThoS.' 

a.   $.6000  feet.     10/91.     Type, 

Size  very  small,  less  than  in  T,  minor*  Fur  very  soft,  close,  and 
velvety.  General  colour  dark  olivaceous  grey,  finely  sprinkled  with 
yellow,  a  slight  suffusion  of  dark  rufous  on  the  rump  and  base  of 
tail*  Face  rather  clearer  olive ;  a  short  orange-coloured  stripe  above 
and  below  the  eye,  but  not  passing  backwards  towards  the  ear.  No 
pale  shoulder-stripe  present.  Belly-hairs  grey  basally,  washed  termi- 
nally, from  chin  to  anus,  with  bright  orange.  Outer  sides  of  limbs  like 
back,  inner  sides  like  belly ;  upper  surfaces  of  hands  and  feet  nearly 
black.  Tail  furred  and  coloured  like  body  for  about  its  basal  inch 
and  a  half  above  and  half  inch  below,  but  beyond  that  it  differs  from 
that  of  all  other  species  by  being  quite  cylindrical  and  short-haired, 
the  hairs  being  closely  adpressed  and  not  forming  a  terminal  pencil ; 
in  colour  the  short-hatred  part  is  deep  jet-black  throuj^hout. 

Skull  (Plate  XIX.  figs.  4  and  5)  delicate,  smooth,  and  evenly 
rounded.  Zygomatic  foramen  reduced  to  a  minute  oval  opening, 
which  will  scarcely  admit  the  point  of  a  needle.  Palate  without 
vacuities. 

Teeth,    I^  nearly  as  long  as  i^ ;  double-rooted.    Canine  and  £^  also 

»  Described  Ann.  Mog.  N.  H.  (6)  ix.  p.  251. 
«  Z.  c.  p.  252. 
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both  doable-rooted.  Lower  teeth  as  in  T,  minor  except  that  o  is 
smaller  and  i^  and  p^  larger  in  proportion^  so  that  the  tooth-row 
appears  as  a  whole  to  be  more  nniform. 

Dimensions  (approximate,  from  skin) : — 

Head  and  body  125  millim. ;  tail  136  ;  hind  foot  297. 

Skull :  basal  length  30 ;  greatest  length  36,  greatest  breadth  1 7'7 ; 
nasal  length  13  ;  interorbital  breadth  10  ;  intertemporal  breadth  14  ; 
palate,  length  18*2,  breadth  outside  m^  9'6,  inside  ^  5*4  ;  diastema 
between  i^  and  o  2*0,  between  o  and  p^  0'4.  Vertical  length  of  »^  2*1, 
of  i^  17.  of  o  1  -"s.     Front  of »!  to  back  of  m»  1 7- 7. 

This  beautiful  little  species  is  the  most  interesting  of  the  Tupaite 
obtained,  as  it  forms  a  connecting-link  with  the  two  species  belonging 
to  the  genus  Dendrogale.  That  genus  was  founded  by  Dr.  Gray  and 
recognized  by  Dr.  Anderson  in  bis  recent  review  of  the  TapaiitUe 
mainly  on  account  of  its  cylindrical  tail,  black-and-white  banded 
cheeks,  and  the  absence  of  the  usual  shoulder-stripe.  Now  T,  mela* 
nmra  on  the  one  hand  has  a  tail  even  slenderer  and  more  cylin- 
drical than  D,  murina  and  2).  frenata^  and  has  no  shoulder-stripe, 
while  on  the  other  its  face-markings  are  quite  as  in  Tupaia.  One 
character,  however,  distinguishes  Dendrogale^  or  at  least  D.frenata^ 
from  all  the  Tupaia,  namely  the  extremely  small  size  of  the  claws, 
both  fore  and  hind;  and  so  far  as  this  character  is  concerned 
7.  melanura  is  a  true  Tupaia^  as  it  has  claws  quite  as  large  in 
proportion  as  the  other  species.  For  the  present  therefore  I  consider 
it  to  be  a  Tupaia^  and  leave  the  validity  of  '*  Dendrogale  "  as  an  open 
question  to  be  settled  when  further,  and  especially  spirit-,  specimens 
are  obtained. 

8.  SciuRUs  BicoLOR  EPHiPPiUM,  Tcmm. 
a.  ?.  4000  feet.     10/91. 

9.  SciURUs  PRKVO8T11,  Desm. 

fl,  5.  d  $ .  5000  feet.     10/91. 

Both  these  specimens  are  of  the  grey-backed  form  of  this  species, 
like  specimens  a-c  of  the  Kina  Balu  collection. 

10.  SciURUS  NOTATUS,  Bodd. 

a.  <J.  3500  feet.     20/9/91. 

This  specimen,  like  the  Kina  Bala  examples  of  the  species,  is  of 
the  blue-bellied  type,  and  Mr.  Hose  remarks  that  he  obtained  13 
skius,  all  like  this  one,  during  the  same  mouth. 

11.  SCIURUS  BROOKEI,  ThoS.^ 

a.  cJ.  3800  feet.     25/9/91. 

*.  $.  5000  feet.     10/91.     Type. 

About  the  size  of  Seiurus  lokriah^  Hodgs.,  or  rather  smaller ; 
decidedly  larger  than  S.  tenuis^  Horsf.  General  colour  above  plain 
olive-grevy  grizzled  with  yellow,  but  not  so  finely  as  in  S,  tenuis. 
Sides  of  body  and  outer  and  upper  surfaces  of  limbs  like  the  back, 

1  X.  e.  p.  253. 
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without  the  rufous  suffusion  characteristic  of  8.  tetmis.  Cheeks, 
anal  region,  and  basal  inch  of  tail  below  brilliant  rufous.  Chest  and 
belly  greyish  white,  the  hairs  grey  basally,  and  dirty  white  termi- 
nally.    Tail-hairs  broadly  annulated  with  black  and  pale  yellow. 

Skull  (Plate  XIX.  fig.  6)  with  an  elongated  tapering  muzzle,  dis- 
proportionately large  for  the  size  of  the  animal,  although  not  nearly  so 

long  as  in  S,  rufyenis,  everetti,  &c.     Premolars  £. 

Dimensions  of  the  type,  an  adult  female  in  fekin  : — 

Head  and  body  205  millim. ;  tail,  without  hairs,  144  ;  hind 
foot  37. 

Skull :  basal  length  (c.)  37  ;  bregma  to  na^al  tip  32  ;  greatest 
breadth  25*6  ;  nasals,  length  13*2,  combined  breadth  7  ;  interorbital 
breadth  15  ;  diastema  10*6 ;  palate,  length  22,  breadth  outside  ^ 
10*2,  inside  m^  6  ;  front  of  p^  to  back  of  m^  7*4. 

This  Squirrel  belongs  to  a  group  of  Oriental  species  characterized 
by  their  dull  grizzled  olive-grey  colour,  unstriped  sides,  and  annu- 
lated black  and  yellowish  tails.  For  ornamentation  some  of  the 
species  have  rufous  patches  on  the  head,  shoulders,  hips,  or  tail,  but 
some  are  quite  without  them,  and  in  all  they  vary  very  much  in  their 
development.  To  this  group  belong  S.  chinensis^  Gr.,  8.  lokriah, 
Hodgs.,  8.  loJcrioidea,  Hodgs.,  8,  tenuis,  Horsf.,  8,  town,  Thos., 
8,  philippinensis,  Waterh.,  and  others.  From  all  of  these  iS.  brookei 
is  readily  distinguished  by  its  bright  rufous  cheeks  and  base  of  tail, 
and  by  its  size,  in  which  respect  it  considerably  exceeds  8.  tenuis  and 
8,  lowii,  and  falls  short  of  all  the  rest.  8.  modes tus,  Miill.  &  Scbl., 
I  agree  with  Dr.  Jentink  ^  in  considering  synonymous  with  8.  tenuis^ 
as  not  only  is  Malacca  the  first-mentioned  locality  for  it,  but  the 
figures  both  of  animal  and  skull  are  identical  with  typical  Malaccan 
and  Singapore  specimens. 

Of  other  Bornean  species  ^S'.  jentinhi,  Thos.,  is  smaller  and  much 
more  yellow  above,  while  8*  everetti,  Thos.,  has  a  much  more 
elongated  muzzle,  and  neither  of  them  has  the  rufous  markings  of 
8,  brookei, 

I  have  taken  the  liberty  of  naming  this  species  in  honour  of  His 
Highness  the  Rajah  of  Sarawak,  in  whose  service  Mr.  Hose  is,  and 
by  whose  active  encouragement  he  has  been  enabled  to  do  so  much 
valuable  zoological  work  in  that  interesting  territory. 

This  species  must  be  very  common  on  Mt.  Dulit,  as  Mr.  Hose 
states  that  he  obtained  20  specimens  of  it  while  he  was  there. 

12.  SCIURTJS  MELANOTIS,  MUll.  &  Schl. 

a.  cJ.  2000  feet.     10/91. 

13.  SciTJRUS  "WHITEHEADI,  ThoS. 

a.   S'  4000  feet.     10/91. 

This  beautiful  little  species,  described  and  figured  in  my  paper  on 
the  Kina  Balu  mammals,  has  only  been  previously  recorded  from 
that  mountain. 

1  Notes  Leyd.  Mus.  v.  p.  126  (1883). 
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14.  Cervdlus  muntjaCj  Zimm. 
a.  9 .  4000  feet.     10/91. 

The  following  is  a  list  (inserted  for  eomparison)  of  the  mammnls 
obtained  dnring  the  past  few  years  hy  Messrs.  Hose  and  Everett 
at  Baram,  N.E.  Sarawak,  that  district  forming  the  lowland  country 
between  ML  Dulit  and  the  sea : — 


Hjlobates  leuciscus,  Schr, 

miilleri,  Mart, 

SemnopitheeuB  cristatus,  Raff. 

coiytomelas,  MiiU,  ^  Sckl, 

boeei,  Tho$. 

rubicundufl,  MiilL  j-  Schl, 

Felis  bengalensit,  Kerr  (F.   minuta, 

i)adia,  Qray. 

Hemigale  hardwickei,  Gray, 
H»pMtef  bmcbjurus,  WaUrK 
leiiiitorquatuji,  Gray, 

TupaU  ferruirinea,  Baff, 

piota,  Tkoi. 

dorsaliB,  Schl, 


CynopteruB  spadioeua,  Tkos, 
Rbinolophus  luotus,  Temni, 
Hipposiaerus  oenrinus,  Gould. 

Soiuroptems  pulverulenius,  Gunth, 

borsfieldi,  Waterh.^ 

Iepidu8,  Hor^, 

Rbeitbrosciurus  macrotis,  Gray, 
8ciuru8  prevostii,  Deam, 

tenuis,  Horsf, 

lowii,  Thos.^ 

Mus,  8p.  inc.  (allied  to  M,  eoxingi, 

Swiim.). 
Tricbyt  guentheri,  Thos, 

Sub  barbatus,  MiiU,  ^  Schl, 
Tnu(ulu8  napu,  F.  Cuv, 
Ger?ulu8  inuntjac,  Zimm. 


EXPLANATION  OF  THE  PLATES. 

Plate  XVIIL 

Hemigah  hosei. 

Plats  XIX 

FigB.  1^.  Skull  of  Hemiffale  hosei. 
4, 5.  Skull  of  Tupaia  melanwra. 
6.      Skull  of  Sciurua  brookei. 


3.  Descriptions  of  some  new  Species  of  Timeliine  Birds 
from  West  Africa.  By  R.  Bowdler  Sharps^  LL.D., 
F.L.S.,  &c. 

[BeceiTed  February  27, 1892.] 

(Plate  XX.) 

My  old  friend  Prof.  Barboza  du  Bocage  has  recently  sent  me  for 
comparison  a  Tery  interesting  bird,  which  he  has  received  from  his 
correspondent  Senhor  Francisco  Newton,  who  is  well  known  to  Orni- 
thologists as  the  discoverer  of  several  new  and  remarkable  forms  of 

*  I  moch  nsgret  to  have  to  Biate  that  the  Scittropferus  described  by  me 
(P.  Z.  S.  1886,  p.  74)  as  8.  davisoni  proTOB  on  re-examiDation,  with  larger  series, 
to  be  referable  to  8,  har^fieldi,  whether  that  in  its  turn  is  or  is  not  the  same  as 
8.  tagitta,  Linn. 

*  Ann.  Mag.  N.  H.  (6)  ix  p.  253  (1892). 
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birds  in  the  island  of  St.  Thomas.  This  new  species  has  a  brown 
style  of  coloration  which  is  characteristic  of  many  Timeliine  birds, 
but  it  seems  to  find  its  nearest  ally  in  a  Malayan  genus  Crateroscelis 
of  Malacca  and  Borneo.  It  differs,  however,  from  that  genus  in 
certain  evident  characters,  which  may  be  diagnosed  as  follows : — 

Amaurocichla,  gen.  nov. 

Similar  to  Crateroscelis,  but  distinguished  by  the  shape  of  the 
wing,  the  first  primary  being  nearly  as  long  as  the  second.  Addi- 
tional characters  are : — The  bill  is  as  long  as  the  head,  and  rictal 
bristles  are  absent,  while  the  tail-feathers  are  somewhat  acuminate. 
The  type  is : — 

Amaurocichla  bocagii,  sp.  nov.    (Plate  XX.  fig.  1.) 

Adult  General  colour  above  niniform  chocolate-brown,  the 
wings  and  tail  a  little  darker  than  the  back ;  lores  and  sides  of 
face  dark  brown  like  back,  the  ear-coverts  slightly  rufescent,  like 
the  sides  of  the  neck ;  cheeks  and  throat  whitish,  with  a  slightly 
indicated  malar  line  of  rufous;  lower  throat  and  rest  of  under 
surface  of  the  body  rufous ;  the  abdomen  isabelline ;  under  wing- 
coTerts  isabelline;  quills  sepia-brown  below.  Total  length  5 
inches,  culmen  0*8,  wing  2*55,  tail  1*55,  tarsus  0*95. 

Hab.  San  Miguel,  west  coast  of  St.  Thomas,  West  Africa. 

While  describing  this  interesting  species  I  may  add  the  diagnosis 
of  another  Timeliine  bird  recently  acquired  by  the  British  Museum, 
which  also  seems  to  be  undescribed,  and  for  which  I  propose  the 
following  name : — 

TuRDiNUS  MOLONEYANU8,  sp.  uov.    (Plate  XX.  fig.  2.) 

Adult.  General  colour  rufous  brown,  inclining  to  chestnut  on  the 
lower  back,  rump,  and  upper  tail-coverts,  as  well  as  on  the  wings  ; 
primaries  dusky,  externally  light  rufous;  tail-feathers  light  rufous 
brown,  externally  shaded  with  chestnut;  crown  of  head  slightly 
more  dusky  than  the  back ;  an  indistinct  line  of  ashy  grey  above 
the  eye,  and  the  feathers  below  the  latter  ashy ;  ear-coverts  brown ; 
throat  and  under  surface  of  body  tawny  rufous,  more  rufous  on  the 
fore  neck,  chest,  and  sides  of  body,  the  latter  inclining  somewhat  to 
reddish  brown ;  thighs  like  the  abdomen ;  under  tail-coverts  light 
chestnut ;  axillaries  and  under  wing-coverts  tawny  rufous ;  quills 
dusky  below,  rufescent  along  the  inner  web.  Total  length  6*6  inches, 
culmen  0*85,  wing  2*7,  tail  2*5,  tarsus  1*0. 

Bab.  Gold  Coast. 

The  typical  specimen  was  presented  to  the  British  Museum  by 
Sir  Alfred  Moloney,  who  procured  it  during  the  time  that  he  was 
Gh)vernor  of  the  Colony. 
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4.  On  tlie  Classification  of  Birds.  By  Hans  Gadow,  M.A., 
Ph.D.,  F.Z.S.,  Strickland  Curator  and  Lecturer  on 
Advanced  Morphology  of  Vertebrata  in  the  University 
of  Cambridge. 

[Beoeired  March  12, 1892.] 

By  undertaking,  in  1884,  the  continuation  of  the  part  *  Aves '  of 
Broun's  'Klassen  und  Ordnungen  des  Thier-Beichs/  I  became 
pledged  not  only  to  a  descriptive  account  of  the  anatomical  structure 
of  birds,  but  also  to  a  systematic  treatment  of  this  Class  with  its 
Orders. 

The  anatomicid  portion  has  been  written  with  the  view  of  ab- 
stracting therefrom  a  classification.  In  the  meantime  (after  Huxley, 
Gtrrod,  Forbes,  Sclater,  and  Reichenow's  systems)  have  appeared 
se?eral  other  classifications :  one  each  by  Prof.  Newton,  Dr.  £lliott 
Coaes,  Dr.  Stejneger,  Prof.  Fuerbringer,  Dr.  R.  B.  Sharpe,  and  two 
or  three  by  Mr.  Seebohm.  Some  of  these  systems  or  classifications 
give  no  reasoning,  and  seem  to  be  based  upon  either  experience  in 
ornithological  matters  or  upon  inclination — ^in  other  words,  upon 
personal  convictions.  Fuerbringer's  volumes  of  ponderous  size  have 
ushered  in  a  new  epoch  of  scientific  ornithology.  No  praise  can  be 
high  enough  for  this  work,  and  no  blame  can  be  greater  than  that  it  is 
too  long  and  far  too  cautiously  expressed.  For  instance,  the  introduc- 
tion of  **  intermediate  "groups  (be  they  suborders  orgentes)  cannot 
be  accepted  in  a  system  which,  if  it  is  to  be  a  working  one,  must 
appear  in  a  fixed  form.  In  several  important  points  I  do  not  agree 
with  my  friend  ;  moreover,  I  was  naturally  anxious  to  see  what  my 
own  resources  would  enable  me  to  find  out.  This  is  my  apology  for 
the  new  classification  which  I  propose  in  the  following  pages. 

The  author  of  a  new  classification  ought  to  state  the  reasons  which 
ba?e  led  him  to  the  separation  and  grouping  together  of  the  birds 
known  to  him.  This  means  not  simply  to  enumerate  the  characters 
which  he  has  employed,  but  also  to  say  why  and  how  he  has  used  them. 
Of  course  there  are  characters  and  characters.  Some  are  probably 
of  little  value,  and  others  are  equivalent  to  half  a  dozen  of  them* 
^me  are  sure  to  break  down  unexpectedly  somewhere,  others  run 
through  many  families  and  even  orders ;  but  the  former  characters 
are  not  necessarily  bad  and  the  latter  are  not  necessarily  good.  The 
objection  has  frequently  been  made  that  we  have  no  criterion  to 
determine  the  value  of  characters  in  any  gi?en  group,  and  that 
therefore  any  classification  based  upon  any  number  of  characters 
however  large  (but  always  arbitrary,  since  composed  of  non-equivalent 
units)  must  necessarily  be  artificial  and  therefore  be  probably  a 
failure.  This  is  quite  true  if  we  take  all  these  characters,  treat  them 
as  all  alike,  and  by  a  simple  process  of  plus  or  minus,  t.  e.  present 
or  absent,  large  or  small,  1,  2,  3,  4,  &c.,  produce  a  "Key,"  but 
certainly  not  a  natural  classification. 

To  avoid  this  eril,  we  have  to  si/t  or  weigh  the  same  characters 
efery  time  anew  and  in  different  ways,  whenever  we  inquire  into  the 
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degree  of  affinity  between  two  or  more  speciefl»  genera,  famOiea,  or 
larger  groups  of  creatures. 

This  I  bare  tried  to  do  in  a  manner  bitberto  not  applied  to  birds ; 
it  may  bave  been  done  by  others,  but  tbej  bare  not  published  any 
account  of  this  process.  Certainly  ic  has  not  been  applied  throughout 
the  wbole  Class  of  Birds. 

I  have  selected  about  forty  characters  from  various  organic  systems 
(see  Appendix,  p.  254),  preferring  such  characters  which  either  can 
be  expressed  by  a  formula  or  by  some  other  short  symbol,  or  which, 
during  the  "working  out  of  the  anatomical  portion  of  Bronn's  *  Aves,' 
have  revealed  themselves  as  of  taxonomic  value,  and  of  which  I  have 
learnt  to  understand  the  correlation,  determining  causes,  and  range  of 
modi fication.  Other  characters,  perhaps  too  complicated,  too  variable, 
or  last,  but  not  least,  too  imperfectly  known  in  many  birds,  are  left 
out  or  reserved  for  occasional  employment. 

Of  my  40  characters  about  half  occur  also  in  Fuerbringer*8  table, 
which  contains  51  characters.  A  number  of  skeletal  characters  I  have 
adopted  from  Mr.  Lydekker's  *  Catalogue  of  Fossil  Birds,'  after  having 
convinced  myself,  from  a  study  of  that  excellent  book,  of  their 
taxonomic  value.  Certain  others  referring  to  the  formation  of 
the  rhamphotheca,  the  structure  and  distribution  of  the  down  in 
the  young  and  in  the  adult,  the  syringeal  muscles,  the  iutestinal 
convolutions,  and  the  nares,  have  not  hitherto  been  employed  in 
the  Class  of  Birds. 

Groups  of  birds,  arranged  in  bona  fide  families,  sometimes  only 
genera  of  doubtful  affinity,  were  compared  with  each  other — 
each  family  with  every  other  family  or  group — and  the  number  of 
characters  in  which  they  agree  was  noted  down  in  a  tabular  form. 
Presumably  families  which  agree  in  all  the  40  characters  would  be 
identical,  but  this  has  never  happened.  There  are  none  which  differ 
in  less  than  about  6,  and  none  which  agree  in  less  than  10  points. 
The  latter  may  be  due  to  their  all  being  birds.  It  is  not  easy  to 
imagine  two  birds  which  would  differ  in  all  the  40  characters. 

In  another  table  all  the  families  were  arranged  in  lines  accord- 
ing to  their  numerical  coincidences,  and  attempts  were  made  to 
arrange  and  to  combine  these  lines  of  supposed  affinities  in  tree-like 
branches  ^  These  attempts  are  often  successful^  often  disappointing '. 

^  Many  calculations  are  obriously  unneonssary :  for  instance,  the  oompariflon 
of  G^eese  with  Parrots  or  Fasseres ;  Steganopodes  with  Swifts,  Boilers,  Trogons, 
&c. 

^  For  instance,  Pteroclidfis  agree  with  Limicolas  and  with  Ck>lumbie  in  about 
29  points,  with  Aloas  and  with  Gallidce  in  24,  with  Balli  in  21,  with  Lari  only 
in  18. — Again,  Lari  agree  with  AIcsb  and  with  Limicohc  in  33  or  34 ;  LimiouLse 
agree  with  AIcsb,  Lari,  and  ^lli  each  in  33,  with  Pterucles  and  Columbs  in  30 
or  31,  with  Gallidse  in  26.  Combination  of  these  lines  shows  that  Lari  and 
Pterocles  are  widely  divergent  from  each  other,  while  they  each  separately  afree 
closely  with  the  LimicoliB ;  in  other  words,  Lari  and  Pterocles  are  specialixea  in 
two  different  directions  as  terminal  divergent  branches  of  one  comuioa 
Limicoline  stock. 

^  The  more  generalized,  or  rather  the  less  specialized,  two  given  groups  are» 
the  more  characters  they  will  probably  hare  in  common,  and  similar  false 
affinitiee  will  appear  the  more  likely  the  greater  the  diversity  of  organic  modifi- 
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Of  course  this  merelj  mathematical  principle  is  scientifically  faulty, 
bectnse  the  characters  are  decidedly  not  all  eqaivalent.  It  may 
btppen  that  a  great  numerical  agreement  hetween  two  families  rests 
npon  uflimportant  characters  only,  and  a  small  number  of  coincidences 
mtj  be  due  to  fundamentally  yaluable  structures,  and  in  either  case 
tbe  true  affinities  would  be  obscured.  This  it  was  necessary  to 
inqoire  into.  But  at  any  rate  I  obtained  many  hints  from  this 
tiiDple  mode  of  calculation,  indicating  the  direction  which  further 
inqiiirj  should  take. 

The  Piittaci  may  serve  as  an  example  of  my  mode  of  sifting 
chiracters. 

According  to  the  numerical  agreement  of  the  40  characters 
employed  generally,  we  have  the  following  table  :— 

P^ttaci  agree  with  Coccyges  in  31  points,  with  Pici  in  about  29, 
with  Coraciidtt  25,  Falconidte  25,  8triges  22,  Bucerotidee  22, 
Gtllidae  21,  against  19  points  of  difference. 

A  previous  line  of  investigation  had  revealed  the  fact  that  the 
Coccyges  and  Gallidae  are  intimately  connected  with  each  other 
through  Opisthoeomus,  This  knowledge  obviated  further  inquiry  as 
to  the  affinity  between  Psittaci  and  Gtillidae. 

I.  Comparison  of  Psiiiaci  with  Falconida. 


Pntiaci  and  Falconidm  agree, 

Nidieoloas  =  Cuouli. 

WooUy  uetUinga. 

Distribution  of  Destlinff  downs. 

BiitributioQ  of  adult  downs. 

Genrioal  apteria  =  OueaU. 

Bonil  apteria  «  CoocjgM. 

Ventral  apteria  =  Musophagidae. 

Aftertball  =  Muaopb. 

Tufled  oil-gland  =  Musoph. 

Iquinto-cubitaL 

Beniio^nathous  =  Ouculi. 

No  banpterjg.  proo.  =  Cuculi. 

Holorhinal  =  C)uoali. 

NtTM  imperriie  =  Cuculi. 

Shallow  temporal  foi»a. 

Numbtr  of  oerrieal  Tertebr»=Caouli. 

No  spina  interna  =  Ououli. 

Spina  externa  =  Cuouli. 

Posterior  atemal  margin  =  Cuouli. 

Cortooida  =  CuculL 

Farcula  =  Cuculi. 

Hamero-ooraooid  groove  =  Cuculi. 

Cenrical  hsmapopnysea  =  Cuculi. 

2  carotids  =  Cuculi. 

Tongue. 

Inttttinal  oonvolutiona. 


Paittaci  and  Falconidm  differ. 

Toes  =  Cuouli  (not  Pandion), 

10  remiges  =  Cuculidse. 

No  vomer  =  Musophagidsd. 

Mandible  =  Mui»oph. 

+Ectepioondylar  process  =  Cue. 

4-Tibial  inleroondylar  tubercles  Cue. 

Hypotarsus  complex  =  Cuo. 

Flexor  tendons  =  Cue. 

Ghtrrod's  formula  «>  Cuo. 

Large  procoracoid  process  =  Cue. 

Thoracal  hasmapopnyses  ^  Cue. 

Food  =  Musopo. 

C»oa  none  =  Mufioph. 

Syrinx  specialized. 


14  negative  pointa. 


26  positiTe  points. 


cations  within  tbe  various  members  of  such  groups^  as,  e.  g,^  Tubinares  and 
Aecipitres,  Limioolie  and  Passeres.  These  are  traps  which  it  is  not  always 
sssy  to  a? oid. 
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Of  tbe  26  positiTe  points  not  less  than  19  are  common  to 
FalconidsB,  Psittaci,  ana  Coccyges.  In  the  remaining  7  points 
Psittaci  and  Falconidee  agree  together  against  Coccyges,  namely 
nestlings,  downs  of  young  and  adult,  fifth  cubital,  temporal  fossa, 
fleshy  tongue,  conTOlutions  of  intestines.  Most  of  these  character^ 
seem  important,  especially  the  woolly  nestlings,  considering  that 
Psittaci  breed  in  holes,  and  agree  in  the  conyolutions  in  spite  of  the 
totally  different  food. 

On  the  other  hand,  the  sifting  of  the  14  negative  characters  shows 
that  in  13  of  them  the  Parrots  agree  with  Cuculidse  or  with  Muso- 
phagidee,  or  with  both,  and  differ  along  with  the  Coccyges  from  the 
Falconidse.  The  syrinx  is  an  absolute  specialization.  Fuerbringer 
remarks  that  powder-downs,  ceroma,  and  beak  speak  for  Falconidee 
against  Coccyges.  Again,  Psittaci  and  Falconidse  differ  greatly  in 
the  formation  of  the  furcula,  in  nearly  the  whole  of  the  muscular 
system,  and  in  the  bones  of  the  wings  and  legs. 

Conclusion. — ^The  Psittaci  are  much  more  nearly  allied  to  the 
Coccyges  than  to  the  Falconidse,  and  of  the  Coccyges  the  Muso- 
phagidffi  are  nearer  than  the  Cuculidsd  because  of  the  vegetable 
food,  ventral  pterylosis,  presence  of  ailershaft,  tufted  oil-gland, 
absence  of  vomer,  truncated  mandible,  and  absence  of  caoca. 


II.  Comparison  of  Psittaci^  Coraciiday  and  Coccyges,  based  by 
Fuerbringer  chiefly  upon  the  pterylosis,  anterior  lateral  pro- 
cess of  the  sternum,  procoracoid  process,  clavicular  connexion, 
hypotarsus,  shortness  of  metatarsus,  many  muscles  of  the 
shoulder  and  thigh.  He  observes,  however,  that  the  greater 
number  of  characters  is  against  this  relationship.  The  com- 
parison made  by  me  is  given  in  the  Table  now  before  us  (see 
p.  233). 


III.  Comparison  of  Psittaci  and  Striges.    22  characters  agree* 

18  differ ;  the  latter  are : — 

'  Toes. .  •  Striges  more  primitive,  although  ectamphibolic. 
Downs  of  adult  in  Striges  only  upon  apteria. 
Ventral  pterylsD. 

10  primaries.     Striges  with  11,  t.  e.  more  primitive. 
Aftershaft  large. 
Tufted  oil-gland. 

Desmognathous.     Striges  more  primitive. 
Vomer.     Striges  more  primitive. 
Basipterygoid  processes.     Striges  more  primitive. 
Temporal  fossa. 
Coracoids  OTerlapping  in  Striges. 
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Intercondylar  tubercle. 
Hypotarsus.     Striges  raptorial  type. 
Thigh-mu8cles.     Striges  very  specialized. 
Syrinx.     Striges  more  primitiye,  Cuculiform. 
Intestinal  convolutions. 


Cseca   I  ^*'''*^^  specialized. 


These  differences  are  important  enough,  not  only  on  account  of 
their  number  but  also  on  account  of  their  value,  to  remove  Psittaci 
and  Striges  far  from  each  other.  Striges  are  perhaps  on  the  whole 
more  primitive,  but  both  groups  have  been  specialized  in  two  different 
directions.  Some  of  the  agreements  (e.  g,  absence  of  a  bony  tibial 
bridge,  the  sternal  configuration)  are  most  likely  referable  to  the 
numerous  organic  links  which  connect  the  Coraciiformes  and  Cuculi- 
formes  with  each  other. 


IV.  Comparison  of  Psittaci  with  Piei.  Curiously  enough  these 
two  groups  have  many  characters  in  common,  namely  29 
agaiust  11.     The  differences  are: — 

1 .  Woolly  nestlings,  although  both  breed  in  holes. 

2.  Presence  of  downs  in  adult. 

3.  Dorsal  pterylosis. 

4.  Large  aftershafl  (intermediate  are,  however,  Capita  and 

Indicator), 

5.  Aquinto-cnbital. 

6.  No  vomer. 

7.  Flexor  tendons  of  toes. 

8.  Procoracoid  process. 

9.  Cervical  haemapophyses. 

10.  Syrinx. 

1 1 .  Intestinal  convolutions. 

Of  these  differences  Nos.  1,  2,  6,  7,  8,  10,  and  11  are  of  great 
importance. 

Of  the  29  positive  characters  or  resemblances  the  form  of  the 
spina  externa  sterni  alone  is  remarkable,  otherwise  nothing  which 
cannot  be  explained  equally  well  by  the  affinity  of  the  Psittaci  to 
the  Coccyges  or  to  the  Coraciiformes,  of  which  latter  order, 
moreover,  the  Pici  are  an  offshoot.  The  resemblances  between  the 
Pici  and  Psittaci  have  therefore  chiefly  to  be  looked  upon  as  con- 
verftent  analogies. 

Final  Conclusion, — ^The  sifting  of  all  these  characters  shows  an  un- 
doubtedly close  affinity  between  the  Psittaci  and  Coraciidfe,  but  less 
intimate  than  with  the  Coccyges.     The  latter  are,  however,  closely 
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rdated  to  the  Coraciidse,  and  are  (as  indicated  by  the  OpisthocomuS' 
GallidaD  oonnexion)  the  lowest  of  the  three  groups  of  Psittaci,  Cora- 
eiid»,ao(i  Coccyges.  Cuculidao,  as  well  as  CoraciidsB,  are  zoophagous, 
chiefly  insectiyoroos.  The  Striges,  as  a  lateral  branch  of  the  lower 
CoracuDe  stock,  explain  the  considerable  number  of  characters  which 
coQQect  the  Striges  with  the  Coccyges,  28  against  12,  and  with  the 
Psitttci,  22  against  18.  In  our  hypothetical  tree  the  Psittaci  would 
oombme  with  the  Coccyges  into  one  bigger  branch — Cuculiformes ; 
the  Psittacine  twig  to  stand  between  that  of  the  M usophagidse  and 
looking  towards  the  branch  of  the  Strige:*,  which  again  come  out  of 
the  bigger  branch  of  the  Coraciiformes.  This  big  branch  and  that 
of  the  Cuculiformes  would  ultimately  combine  into  a  still  bigger 
branch ;  below  this  bifurcation  would  come  off  OpUthocomua  and 
lower  still  that  of  the  Gallidse.  Thus  the  Psittaci  permit  us  a  glimpse 
at  a  large  part  of  the  Avine  tree,  namely  at  that  big  branch  which 
downwards  points  towards  the  Galliformes  and  towards  the  Gallo- 
Ralline  and  RaUo-Limicoline  region  of  the  tree,  while  the  same 
branch  upwards  ends  not  only  in  all  the  so-called  Picari»  but  also 
in  the  Pico-Passeres. 

The  laborious  process  exemplified  in  these  comparisons  was 
applied  to  all  the  families  and  was  not  without  results,  because  certain 
families  were  gradually  found  to  assume  a  central  position 
towards  which  a  number  of  others  gravitated.  Thus,  for  instance, 
the  Coraciid®  had  to  be  compared  with  not  less  than  10  other 
families ;  the  Gallidffi  with  8,  &c.  Notoriously  difficult  forms,  as, 
for  instance, .  Trogons  and  Colics,  naturally  caused  more  trouble 
than  others,  since  the. number  of  comparisons  had  to  be  increased. 

The  result  of  all  this  is  the  following  classification.  In  the  mode 
of  denomination  of  the  yarious  smaller  and  larger  combinations  I 
haye  followed  Fuerbringer's  plan.  I  am  sorry  that  my  classification 
does  not  bear  greater  resemblance  to  his,  but  nobody  who  has  really 
stadied  Fnerbrioger's  work  will  fail  to  pfercciye  that  I  stand  on  my 
friend's  shoulders,  or  rather  on  his  two  fundamental  yolumes  in 
addition  to  my  own  work. 

1\it  wbfamiliea^  which  have  been  mentioned  wheneyer  desirable, 
end  in  tike,     ^he  families  end  in  idts. 

The  Families  are  combined  into  Suborders,  indicated  by  substantival 
names.  The  Suborders  are  combined  into  Orders,  ending  m formes, 
with  a  Latin  substantive  stem.  The  Orders  could,  if  necessary,  be 
combined  into  Phyla,  ending  in  morpha,  with  a  Greek  substantive 
Item;  these  would  correspond  with  Fuerbringer's  Orders,  while 
mj  Orders  are  equivalent  to  his  Suborders. 

The  whole  of  the  Class  Aves  has  been  divided  into  2  Subclasses, 
to  which  the  names  of  Arrhornithes  and  Neornithes  have  been  given, 
the  equivalent  names  of  SaurursD  and  Ornithuraa  being  objectionable, 
because  there  is  no  difference  in  the  skeletal  part  of  the  tail  of 
drthaopteryx  and  that  of  the  Ratitas,  Crypturi,  and  Hesperornithidse. 
The  Neornithes  are  separated  into  the  two  Divisions  of  Ratit®  and 
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Carinatsa.  These  names  are  likewise  open  to  objection,  but  they  hare 
become  household  terms  and  they  serve  a  practical  purpose. 

Many  attempts  have  been  made  to  brigade  together  two  and  two 
of  my  orders  into  combinations  intermediate  in  value  between  Orders 
and  Phyla — for  instance,  Tubinariformes  and  Ardeiformes,  Charadri- 
formes  and  Columbiformes — but  ultimately  these  attempts  have  beea 
abandoned  as  of  little  practical  value.  They  are,  however,  conducive 
to  the  construction  of  the  much  searched  for  phylogenetic  tree,  but 
the  very  exbtence  of  such  a  single  Avine  tree  is  a  problematic 
idea. 

Under  the  heading  of  each  group,  be  it  subfamily,  order,  or  sab- 
class,  is  mentioned  a  variable  number  of  characters.  The  sum  total 
of  these  constitutes  more  than  a  diagnosis.  The  single  characters 
themselves  are  not  necessarily  all  those  which  have  led  to  the 
establishment  of  the  group  in  question,  but  the  sum  total  of  the 
characters  mentioned  has  been  thus  arranged,  first  that  it  applies  to 
all  the  members  of  the  group,  secondly  that  it  does  not  occur  again 
in  those  of  any  other  group. 


Class  AYES. 

Oviparous,  warm-blooded,  amniotic  Vertebrates  which  have  their 
anterior  extremities  transformed  into  wings.  Metacarpus  and  fingers 
carrying  feathers  or  quills.  With  an  intertarsal  joint.  Not  more 
than  four  toes,  of  which  the  first  is  the  hallux. 


I.  Subclass  ABCHOBNITHES, 

First,  second,  and  third*  metacarpals  and  fingers  separate.  First 
finger  with  2,  second  and  third  each  with  3  phalanges.  Each  finger 
with  a  claw. 

Upper  jaw  with  conical  teeth. 

Skeleton  of  posterior  extremities  typically  avine.  Feet  four-toed. 
Hallux  posterior. 

YertebrsB  amphicoelous.  Caudal  vertebrse  numerous,  about  21, 
not  terminating  in  a  pygostyle. 

About  24  rectrices,  attached  in  pairs  to  about  12  caudal  ver- 
tebrse. 

Ribs  without  uncinate  processes. 

Wings  with  6  or  7  well-deyeloped  primaries,  attached  to  meta- 
carpal III.  and  digits  III.  and  II. ;   10  cubital  quills. 

Extiuct.    Jurassic.    Terrestrial — aerial. 

1.  ARCHiEOPTERYGIFORMES. 

I.  ARCHiBOPTBRYGES.     1.  Archceopterygidw* 
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II.  Subclass  NEOENITHES. 

Metacarpals  fused  with  each  other.  Second  finger  the  longest, 
third  finger  reduced.  Caudal  vertebrsB  apparently  not  more  than 
13  in  number. 


1st  Dirision.    NEOBNITHES  EATITJE. 

Nidifogous.     OmniTorous.     Terrestrial. 

Rhamphotheca'  compound.       Nares    impervious.      Holorhinal. 

Venebne  heterocoelous. 

Basipterygoid  processes  functional.  Proximal  articulating  head  of 
quadrate  single. 

Sternum  without  keel  and  without  spina  interna.  Spina  externa 
imall  or  absent.  Coracoid  fused  with  scapula ;  both  bones  forming 
s  Tery  obtuse  angle. 

With  incisure  ischiadica ;  only  in  adult  Rhea  and  Dromaus  the 
dtttal  end  of  the  bchium  fusing  with  the  ilium  and  forming  a  fora- 
men ischiadicum. 

Wings  reduced ;  flightless.  Terminal  caudal  vertebree  not  coa- 
lesced into  a  pygostyle. 

Hjpotarsus  simple*    Flexors  of  type  II.  or  IV. 

Adult  without  pterylee.     Oil-glaud  absent. 

Caeca  functional. 

1.  8TRUTHI0NES. 

Ethiopian. 

Maxillo-palatines  articulating  with  the  vomer,  which  touches 

neither  palatines  nor  pterygoids. 
Third  and  fourth  toes  only  developed,  terminal  phalanges 

shortened,  with  stunted  nails. 
Procoracoid  large.      No    clavicles.      Tibia    without   bony 

bridge. 
Aftershaft  absent. 
Ceca  and  rectum  enormous.     {Unique.) 

2.  RHEiE. 

Neotropical. 

Maxillo-palatines  large,  fenestrated,  not  touching  the  vomer. 

Palatines  short,  articulating  wiih  the  vomer. 

Hallux  absent.     Front  toes  with  claws,  middle  phalanges 

shortened. 
Procoracoid   process  large.      No  clavicles.     Tibia  without 

bony  bridge. 
Aftershaft  absent. 
Caeca  large. 
Syrinx  tracheo-bronchial,  with  one  pair  of  syringeal  muscles. 

{Unique  among  Raiita.^ 
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3.  CA8UARII. 

AnitralanRn. 
Maxilio-palatines  large,  I 
Vomer  long,  articulating 
Hallux  absent.     Front 

shortened. 
Procoracoid  procew   an 

without  bony  bridge. 
Aftershnft  very  lai^.     I 

4.  APTERTGE8. 

New  Zealand. 
Mexitlo-pHlatines   aa  ic 

palalineH  and  pterjgoi 
All  the  Tour  toes  well  de 
Procoracuid  process  rudi 

bony  bridge  OTer  estei 
Afterahaft  absent.     Cffici 

5.  DINOENITHES. 

New  Zealand. 
Palate  as  in  Cagttarii.     ] 
Whole  shoulder-girdle  ai 
Procoracoid  process  rudi 

bridge. 
Aflershail  very  large. 

fi.  ^PTORNITHES. 

Madagascar. 

Hallux  present.    Tibia  v 

2n''  Division.     NEOI 

This  division  comprises  all  th 

characters  descriptive  of  the  Rai 

Aa  a  rule  the  UarinatsB  are  de 

stemi;  an  acrocoracoid  procesi 

which  form  an  acute  or  a  right 

foramen ;  single-hesded  quadra! 

the  neighbouring  bones  of  the  p 

The  existence  of   such  form 

Slrinffopw,  Hetperornix,  &c.,  doe 

characters  to  differentiate  the  I 

are  reasons  sufficient  to  coutest 

which  are,  however,  retained  mi 

on  the  ground  of  demonstrable  I 

7.  COLYMBIFORMES. 

Cosmopolitan.     Aqnal 
Schiiognathous.     No 
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Rhamphotheca  simple.     Sapraorbital  glands  present. 
Neck   without  apteria.      Aftershaft   present.     Oil-gland 

tufted. 
No  ectepicondylar  process.     Aquinto-cubital. 
Legs  short.     Hallux  small,  front  toes  webbed  or  lobated. 
High  patellar + epicnemial  process.     (  Unique.) 
Intestinal  convolutions  orthocoelous,  type  II. 
Cffica  functional. 

I.  COLYMBI. 

14  or  15  cerrical  yertebrae. 

11  primaries. 

Hypotarsus  enclosing  one  triangular  space. 
Front  toes  webbed. 

II.  FODICIPEDES. 

17  to  21  cervical  vertebrsB. 

12  primaries. 
Hypotarsus  complex. 
Front  toes  lobated. 

8.  8PHENISCIF0RMES. 

Antarctic.     Marine.     Nidicolous.     Zoophagous« 
Schizognatbous.     No  basipteiygoid  processes. 
Rhamphotheca  compound.     Nares  impervious. 
Large  supraorbital  glands.     Oil-gland  tufted. 
Pterylosis  without  apteria.     Aftershaft  present. 
Remiges  and  rectrices  rudimentary,  numerous. 
Wings  transformed  into  paddles.     (Unique,) 
Metatarsals  short,  incompletely   fused.     (Unique.) 
Hypotarsus  simple.     Flexors  of  type  II. 
Coraco-humeral  groove  shallow. 
No  ectepicondylar  process. 
Procoracoid  process  rudimentary. 
Cceca  functional. 

I.  Spbenisci. 

9.  PROCELLARIIFORMES. 

Cosmopolitan.    Marine.     Nidicolous.     Zoophagous. 
Nestlings  downy.     Downs  complex. 
OO-gland  tufted.     Aquinto-cubital. 
Neck  with  lateral  apteria. 
Schizognatbous. 

Rhamphotheca  compound.     Large  supraorbital  glands. 
Nares  impervious,  tubular. 

Hallux  small  or  rudimentary.     Front  toes  webbed. 
Hypotarsus  complex,  or  with  several  grooves. 
Coraco-humeral  groove  shallow.     Ectepicondylar  process 
large. 

17* 
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Legs  long ;  four  toes,  not  webbed* 
Hypotarsus  complex.     Flexors  of  type  I.  or  VII. 
Orthoccelous,  tjpe  II.    Caeca  rudimentary. 
Tracheo-bronchial  muscles  attached  to  second  bron- 
chial rings. 

1.  Ardeida, 

19  or  20  cervical  vertebree. 

Several  pairs  of  powder-down  patches. 

11  primaries.-^Cosmopolitan. 

2.  Scopida. 

16  cervical  vertebrsB. 

No  powder-down  patches. 
10  primaries. — Ethiopian. 

III.  Pelargi. 

Cosmopolitan.    Waders. 

Neck  lobg,  without  apteria.    Nai^es  pervious* 

Rharophotheca  simple. 

Legs  long.     Hypotarsus  simple* 

Intestinal  type  IV.y  telogyrous. 

1.  Oiconiida. 

Zoophagous.     Nidicolous. 

17  cervical  vertebra. 

Hallux  long,  toes  not  webbed.     Flexors  of  type  I. 

Tongue  rudimentary. 

Caeca  rudimentary. 

Syrinx  without  tracheo-bronchial  muscles. 

2.  Phcenicopterida, 

Tropical.     Nidifugous. 

18  or  19  cervical  vertebrse. 

Hallux  small,  front  toes  webbed.   Flexors  of  type 

IV. 
Tongue  large  and  thick. 
Cseca  functional. 
Syrinx  with  tracheo-bronchial  muscles. 

11.  PALCONIFORMES. 

Cosmopolitan.     Nidicolous.    Zoophagous. 

Desmognathous. 

Bill  raptorial.     Rhamphotheca  simple,  with  ceroma. 

Aquin  to-cubital . 

Feet  raptorial.     Hypotarsus  simple. 

Intestinal  convolutions  of  type   IV.,   telogyrous*    Cseca 

rudimentary. 
Coraco-hameral  groove  indistinct* 
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L  Catbabta.. 

Neotropical. 

Oil-gland  nude.     Neck  without  apteria. 

Nares  peirious. 

Aftershaft  absent. 

Basipterygoid  processes  articulating  with  middle  of 

pterygoids. 
Procoracoid  radimentary. 
Sternum  with  two  pairs  of  notches. 
Bypotarsus  with  two  ahallow  grooves. 
Flexors  of  type  V. 
Syrmx  without  muscles. 

II.  ACCIPJTRES. 

Cosmopolitan. 

Oit^laud  tufied.     Narei  imperrious. 
Neck  with  lateral  a pteria. 
Procoracoid  process  large. 
Sternum  with  ooe  pair  of  notches  or  fenestnc. 
Flexors  of  type  III, 
Syrinx  with  tracheo- bronchial  muscles. 
1.   Fuiturida. 

15  cervical  vertebrs. 

No  basipterygoid  processes. 

Aflershafc  present. 

Coracoids  present. 

IS  cervicat  vertebrse. 
Baal  pterygoid  processes  preseati 
AAcrshaft  preseut. 
Coracoids  separate. 

14  or  15  cervical  vertebrte. 
Basipterygoid  processes  absent. 
Altershaft  absent. 
Cwracoida  overlapping. 


muscles.     (Vmique.) 
I  HI. 

imong  CnriDatffl.) 

)  oil  middle  of  pterygoids. 
Qcesaes.    {Unique.) 

rticubting  with  the  pslAtiae 


'bjtophagoua. 

sed    with  bones    of  palate. 


Nares   impervioas.      Holo- 


ind   long  meBOBternUDi  and 
KsseS'    ProcorHcoid  process 


lital. 

large.    Crop  globular. 


vioos,    Bhampbotheca  sim- 
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Purcnla  with  bjpocleidium. 

Plagiocffilous,  type  V.     Ceec&  large.     Crop  giobnUr. 

10  primnries. 

I.  Tdrnices. 

14  or  15  cerrical  Tertebne. 

Schizorhinal. 

Sternum  with  long  and  simple  posterior  UtenJ  pro- 

Procarscoid  process  Urge. 

No  spina  externa  sterai. 

Conicoids  separate. 

Bypotarsus  complex.     Hallaz  Tery  Bmall  or  absent. 

Flexors  of  type  IV, 

Neck  with  lateral  apteiia. 

Oil-gland  tufted. 

Qninto-cubilal. 


16  or  more  cerrical  vertebrte. 

Ilolorhinat. 

Coracoids  touching  each  other. 

Flexors  of  type  1.     Hallux  large. 

Neck  nithout  lateral  apteria. 

1.  Gailida. 

16  cervical  vertebre.     Nidifugous. 

Spina  communis  sterui. 

Sternum  with  long  posterior  lateral  processes  aiid 

with  oblique  processes. 
Hjpotarsus  complex. 

2.  OpUtkoeomida. 

18  or  19  cervical  vertebne.     Nidicolous. 

Spina  externa  only  present. 

Sternum  vith  small  notches  or  fenestra  only  ; 
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No  basipterygoid  processes. 
No  ecfepioondjlar  process. 
Flexors  of  type  I.  or  IV. 
Peri-orthocoelous^  type  I. 

I.  EURYPYOJB. 

Neotropical. 

With  powder-down  patches.    ( rTJit^tie  among  Qrui- 

formes.) 
Oil-gland  nude.     Schizorhiaal. 

1.  Eurypygida. 

Aquinto-cubital.     No  lateral  cervical  apteria. 

Schizognathous.     Nares  per?ious. 

18  cervical  vertebrse. 

Sternum  with  one  pair  of  notches. 

Nidicoloos. 

2.  BMnoeketid^B. 

New  Caledonia. 

Quinto-cubital.     Lateral  cervical  apteria. 

Desmognathous.     Nares  impervious. 

1 6  cervical  vertebrae. 
Sternum  solid. 
Hjpotarsus  with  high  ridges. 

3.  Mesitida. 

Madagascar. 

Cubital.     Lateral  cervical  apteria. 
Schizognathous.     Nares  pervious. 
Sternum  with  long  simple  posterior  lateral  pro- 
cesses.    Clavicles  rudimentary. 

1 7  cervical  vertebrae. 

Spina  interna  alone  developed.     (Unique  among 
Gruiformes.) 

U.  Ralli. 

Aquinto-cubitaL    With  lateral  cervical  apteria. 

Oil-gland  tufted. 

Schizognathous.     Holorhinal. 

14  or  15  cervical  vertebrae. 

Sternum  with  long  simple  posterior  lateral  processes. 

Hypotarsus  without  canals  but  with  high  ridges. 

III.  Grues. 

With  lateral  cervical  apteria. 

Oil-gland  nude. 

Schizognathous. 

17  to  20  cervical  vertebrae. 

Sternum  solid. 

Hypotarsus  complex. 
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IV.    DlCHOLOFHI, 

Neotropical. 


No  cervical  apteria. 
Oil-glnod  nude. 
ScliiiOfcn&thouB.     Holorl 
14  or  15  cervical  vertebri 
Sternum  with  two  poateri 
HypotarBus  simple. 


No  cervical  apteria.  Doi 
{Unique  among  Graifoi 
Schizognathous.  Holorl 
Sternum  with  Tour  poster 
Hypotaraus  complex.    E 

CBARADRIIFORMES. 

CoBmopolitan.    Nidifugous. 
DowDs  of  adult  on  pterylie  an 
With  lateral  cervical   apterii 

primaries. 
Oil-gland  tufted.     Aquioto-ci 
Schiiognathotu.     Narea  pervi 
Rhamphotheca  simple. 
15  cervical  vertebrie  (except  ( 
Coraco-humeral  groove  diatiiK 
Farcula  with  hypocleidium, 
Peri-orthocoelous,  with  mesog; 
Flexors  of  type  1.  or  IV. 

I.   LlMlCOLA. 

Downs  of  young  very  sin 
Hypotarsus  with  canals. 
Front  toes  webbed. 
Supraorbital  glands  raria 

1.  Chionidida. 

Antarctic. 

Scbimrhinal.    No  b 

Vomer  broad.    Rhao 

among  Charadriifi 

2.  CAaradriicUe. 

Cosmopolitan. 
Schisorhinal.    Witl 

a.  CAaradriuue. 

b.  SeoJopaeinie. 


inptei 


ijpi 
III. 


1892.]  CLASBIFICATIOM  OF  BIRDS.  249 

1.  Cuculida. 

Insectivoroas.     Caeca  large. 
Oil-gland  nude. 
Vomer  present. 
Coracoids  separate. 

14  cervical  vertebrae. 

2.  Musophagidte. 

Ethiopian. 

Frugivorous.     Caeca  absent. 

Oil-gland  tufted. 

Vomer  absent. 

Coracoids  overlapping. 

15  cervical  vertebrae. 

II.  PariTACi. 

Tropical.     Nestlings  downy.    Phytophagous. 
Downs    of   adults  very   complex,  on    apteria    and 

pterylae. 
Aquinto-cubital.     Bill  globular,  hooked. 
Rhamphotheca  with  basal,  soft  ceroma  surrounding 

the  nostrils. 
13  or  14  cervical  vertebrae. 

Syrinx  with  3  pairs  of  muscles,  and  oi  unique  structure* 
Intestinal  convolutions  of  type  IV. ;  telogyrous. 
Caeca  absent. 

1.  PtittacitUe. 

19.  CORACIIFORMES. 

Cosmopolitan.     Nidicolous. 

Feet  four-toed,  not  zygodactylous,  not  webbed. 

Metatarsus  short.     Flexors  of  type  I.,  V.,  VII.,  or  VIII. 

Holorbinal.     Nares  impervious. 

Sternum  solid,  or  with  small  notches  or  fenestrae. 

13,  14,  or  15  cervical  vertebrae. 

Intestinal  convolutions  of  type  VI.  or  VII. 

I.  Strioes. 

Cosmopolitan.     Zoophagous.     Nestlings  downy. 
I  Downs  of  adults  restricted  to  apteria.     Plumage  soft. 

'  Feet  raptorial,  fourth  toe  reversible. 

J  Flexors  of  tvpe  I.     Hypotarsus  simple. 

Tibia  without  bony  bridge  for  extensor  tendons. 

No  spina  interna.     14  cervical  vertebrae. 

Bill  raptorial,  without  ceroma. 
I  Schizognathous,  with  desmognathous  tendency. 

I  Basipterygoid  processes  complete. 

I  Intestinal  convolutions  of  type  VI. 

;  CtecsL  functional. 

1.  StrigifjUe, 


t 
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IL  Macrochirbs. 

Cosmopolitan. 

10  remiges,  terminal  qnill  long. 

Oil-gland  nude. 

Spina  externa  and  interna  yery  small  or  absent. 

Coracoids  separate. 

13  or  14  ceryical  vertebrae. 

Intestinal  conTolutions  of  type  VI. 

1.  Capriwtuiffida. 

Cosmopolitan. 

Nestling  downj.    Adult  downs  restricted  to  the 

aptena. 
Bill  broad^  wide,  short. 
13  or  14  cervical  vertebrso. 
Hjpotarsus  complex. 
Flexors  of  type  V. 
Syrinx  bronchial. 
Caeca  functional. 

2.  0yp9elid€B. 

Cosmopolitan. 

Nestlings  naked.     Adult  downs  restricted  to  the 

aptena.     Insectivorous. 
Bill  broad}  wide,  short. 

13  or  14  ceryical  vertebrae. 
Hypotarsus  simple. 
Flexors  of  type  V. 
Syrinx  tracheo-bronchial. 
Caeca  absent. 

3.  Trochilidoi. 

American. 

Nestlings  naked.     No  downs  in  adults. 

Bill  long,  slender.     Tongue  bi-tubular. 

14  cervical  vertebrae. 
Hypotarsus  simple. 
Flexors  of  type  I. 
Syrinx  tracheo-bronchial. 

Caeca   absent.      Crop   present  (unique  among 
Macrochires). 

III.  COLII. 

Ethiopian.     Phytophagous. 

10  remiges.     Oil-gland  tufted.     No  downs  in  adults. 
Desmognathous.     No  basipterygoid  processes. 
Spina  externa  well  developed. 
13  cervical  vertebrae. 
Left  carotid  only. 

Hypotarsus  complex.     Flexors  of  type  V. 
Intestinal  convolutions  of  type  VI.     Caeca  absent. 
1.  ColiicUe, 
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IV.  Trogones. 

Tropical.     Rugivorous. 

10  primaries.     Oil-gland  nude.     No  downs  in  adults. 

Schizognathous.  Basipterygoid  processes  rudi- 
mentary. 

15  cervical  vertebrae. 

Spina  externa  long,  forked.  Coracoids  todcbing  each 
other. 

Hypotarsus  complex. 

Flexors  of  type  V II  I.     (  Unique.) 

Intestinal  convolutions  of  type  VI. 

Cseca  functional. 

1.  Trogonida. 

V.    CORACIJI. 

Cosmopolitan. 

Desmognathous.     Basipterygoid  processes  absent,  or 

(Coracndce)  sometimes  rudimentary. 
14  or  15  cervical  vertebrae. 
Hypotarsus  complex. 
Syrinx  tracheo- bronchial. 

1.   Coraciida. 

Palfeogaean.     Zoophagous. 
Dorsal  pterylosis  with  apterium. 
10  primaries.     Oil-gland  nude. 
No  downs  in  adults. 

1 4  cervical  vertebrae. 
No  spina  interna. 

Procoracoid  process  large,  but  not  fusing  with 

the  acrocoracoid. 
Right  and  left  carotids  present. 
Cffica  functional. 

2.  Matnoiida. 

Neotropical. 

Without  dorsal  apterium. 

10  primaries. 

No  downs  in  adults. 
Spina  interna  absent. 
Coracoids  separate. 
Procoracoid  process  very  small. 

15  cervical  vertebrae. 

Right  and  left  carotids  present. 

3.    Alcedinidce. 

Zoophagous.     Cosmopolitan. 
Without  dorsal  apterium. 

1 1  primaries.     Oil-gland  tufted. 


L^ 


ent.    NesUog  in  boles. 


•pe    VII.   (Gatbula  mid 


iDinte). 


Elight  and  left  carodds. 
lima  and  in  most  Buc- 


carotid  only, 
licatorina). 


carotid  only. 


carodd  only 


d  4th  toes  always  turned 


plei  Btnicture. 


i  ayndaotyle. 

le. 
iftypeVIll. 
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2.  Menurida. 

Australian. 

Hallux  the  strongest  toe.     Front  toes  eleuthero- 

dactyle. 
Flexors  of  type  VII. 
14  cervical  vertebree. 
Spina  externa  forked. 
Intestinal  convolutions  of  type  VII. 
Di-acro-myodous. 

a.  Menuriruv,     Furcula  complete. 

Three  pairs  of  syringeal  muscles. 

b.  AtrichiincB.     Clavicles  rudimentary. 

Two  pairs  of  syringeal  muscles. 

3.  PasseridcB. 

Front  toes  eleutherodactyle. 

Hallux  the  strongest  toe. 

14  cervical  vertebrae. 

Spina  externa  forked. 

Flexors  of  type  VII. 

Intestinal  convolutions  of  type  VIII. 

a.  P.  oUgomyodtB,     American. 

Mostly  mesomyodous,  never  di-acro-myodoos. 

b.  P.  tracheophon<B.     Neotropical. 

Syrinx  tracheal. 

c.  P.  poly  my  odes.     Cosmopolitan. 

Di-acro-myodous. 

APPENDIX. 

List  of  the  Characters  employed  in  determination  of  the  Affinities  of 

ike  various  Groups  of  Birds, 

A.  Development. 

Condition  of  young  when  hatched :  whether  nidifugous  or  uidi- 
colous ;  whether  naked  or  downy,  or  whether  passing  through  a 
downy  stage. 

B.  Integufnent, 

Structure  and  distribution  of  the  first  downs,  and  where  dis- 
tributed. 

Structure  and  distribution  of  the  downs  in  the  adult :  whether 
absent,  or  present  on  pterjlae  or  on  apteria  or  on  both. 

Lateral  cervical  pterylosis :  whether  solid  or  with  apteria. 

Dorso-spinal  pterylosis  :  whether  solid  or  with  apterium,  and 
whether  forked  or  not. 

Ventral  pterylosis :  extent  of  the  median  apterium. 

Aftershaft :  whether  present,  rudimentary,  or  absent. 

Number  of  primary  remiges. 

Cubital  or  secondary  remiges  :  whether  quinto-  or  aquiuto-cubita]. 

Oil-gland:  present  or  absent^  nude  or  tufted. 
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Rbimphotheca :  whether  simple  or  compound,  t.  e.  consisting  of 
more  than  two  pieces  on  the  upper  bill. 

(X  Skeleton, 

Pakte :  Schizo-desmognathous.   Nares»  whether  pervious  or  imper- 
fions,  i,  e.  with  or  without  a  complete  solid  naso-ethmoidal  septum. 

Basipterygoid  processes:  whether  present,  rudimentary,  or  absent ; 
tod  their  po:»ition. 

Temporal  fossa,  whether  deep  or  shallow. 

Mandible :  os  angulare,  whether  truncated  or  produced ;  long  and 
straight  or  recurved. 

Number  of  cervical  vertebrae. 

Hsmapophyses  of  cervical  and  of  thoracic  vertebrae  :  occurrence 
and  shape. 

Spina  externa  and  spina  interna  sterni :  occurrence,  size,  and  shape* 

Posterior  margin  of  the  sternum,  shape  of. 

Position  of  the  basal  ends  of  the  coracoids :  whether  separate, 
touching,  or  overlapping. 

Proeoracoid  process :  its  size  and  the  mode  of  its  combination  with 
acrocoracoid. 

Furcula :  shape ;  presence  or  absence  of  hypocleidium  and  of 
interclavicular  process. 

Groove  on  the  humerus  for  the  humero-coracoidal  ligament : 
its  occurrence  and  depth. 

Humerus,  with  or  without  ecteplcondylar  process. 

Tibia :  with  bony  or  only  with  ligamentous  bridge,  near  its  distal 
tibio-tarsal  end,  for  the  long  extensor  tendons  of  the  toes  :  occurrence 
and  position  of  an  intercondylar  tubercle,  in  vicinity  of  the  bridge. 

Hypotarsus  :  formation  with  reference  to  the  tendons  of  the  long 
toe-muscles  :—(l)  simple,  if  having  only  one  broad  groove;  (2) 
complex,  if  grooved  and  perforated ;  (3)  deeply  grooved  and  to 
what  extent,  although  not  perforated. 

Toes  :   number  and  position,  and  connexions. 

D.  Muscles. 

Garrod's  symbols  of  thigh-muscles  A  B  X  Y, — used,  however,  in 
the  negative  sense. 

Formation  of  the  tendons  of  the  m.  flexor  perforans  digitorum  : 
the  number  of  modifications  of  which  is  8  (I.-VIII.)  according  to 
the  numbering  in  BroniCa  Vogel,  p.  195,  and  Fuerbringer,  p.  1587. 

£.  Syrinx* 

Tracheal,  broncho-tracheal,  or  bronchial. 

Number  and  mode  of  insertion  of  syringeal  muscles. 

F.  Carotids. 

If  both  right  and  led  present,  typical :  or  whether  only  left 
present,  and  the  range  of  the  modifications. 

G.  Digestive  Organs. 

Convolntions  of  the  intestinal  canal.  Eight  types,  numbered 
I.-VI II., according  to  Bronn's  Fbgel,  p.  708,  and  P.Z.S.  1889, 
pp.  303-316. 

18* 
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Caeca :  whether  functional  or  not. 

Tongue :  its  shape. 

Food. — ^Two  principal  divisions,  t.  e.  Phytophagous  or  Zoo- 
phagousy  with  occasional  subdivisions  such  as  Herbivorous,  Frugi- 
forous,  Piscivorous^  Insectivorous,  etc. 

List  of  Characters  employed  occasionally. 

Shape  of  bill. 

Pattern  of  colour.  Number  of  rectrices ;  and  mode  of  overlapping 
of  wing-coverts,  according  to  Goodchild  (P.Z.S.  1886,  pp.  184-203). 

Vomer.     Pneumatic  foramen  of  humerus. 

Supraorbital  glands. 

Crop. 

Penis. 

Certain  wing-muscles  according  to  Fuerbringer. 

Mode  of  life :  Aquatic,  Terrestrial,  Aerial,  Diurnal,  Nocturnal, 
Rapacious,  etc. 

Mode  of  nesting :  breeding  in  boles. 

Structure  of  eggs. 

Geographical  distribution. 


April  5,  1892. 
W.  T.  Blanford,  Esq.,  F.R.S.,  F.Z.S.,  in  the  Chair. 

Tbe  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  March  1892: — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  March  was  107,  of  which  57  were  by 
presentation,  1 7  by  birth,  23  by  purchase,  4  by  exchange,  and  6 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  96. 

Among  the  deaths,  I  regret  to  have  to  announce  that  of  the  last  of 
the  Society's  stock  of  Giraffes — a  male,  purchased  Jan.  27th,  1879. 
We  are  now,  therefore,  for  the  first  time  since  the  arrival  of  the  four 
original  Giraffes  on  the  24  th  of  May,  1836,  without  any  representa- 
tive of  this  Mammal  in  our  series.  Nor  does  there  seem  to  be  at 
present  much  chance  of  our  being  able  to  supply  the  deficiencj. 
Owing  to  the  closure  of  the  Soudan  by  the  Mahdists,  the  supplies  of 
this  and  other  large  African  Mammals,  which  were  formerly  ob- 
tained vid  Cassala  and  Suakim,  have  ceased,  and,  so  far  as  I  can 
make  out,  with  the  exception  of  a  single  old  female  (for  which  an 
exorbitant  price  is  demanded),  there  are  now  no  living  Giraffes  io 
the  market. 

From  the  table  which  I  now  exhibit,  it  will  be  seen  that  there 
have  been  30  individuals  of  the  Giraffe  in  the  Society's  Gardens  since 
1836,  of  which  17  have  been  born  there,  and  13  have  been  acquired  by 
purchase.  Of  these  30,  one  was  presented  to  the  Royal  Zoological 
Society  of  Ireland  in  1844;  five  have  been  sold  at  prices  varying  from 
^450  to  j6150,  and  the  remainder  have  died  in  the  Gardens. 
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LUt  of  Giraffes  that  have  lived  in  the  Society* s  Gardens. 


No. 


1. 
2. 
3. 
4. 
5. 

6. 

'    7. 

a 

'    9. 
-  10. 

11. 

12. 

la 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
90. 


Sex. 


2 
6 
6 
6 
6 


6 
6 
6 


6 
6 
6 
6 
2 
6 

2 
<S 
2 
6 
2 
2 
6 


How  obtained. 


Imported,  May  24,  1836. 
Do.  do. 

Do.  do. 

Do.  do. 

Bom  in  the  Menagerie,  June  19, 

1839. 
Born  in  the  Menagerie,  May  24, 
1841. 

Do.  do.     Feb.  26.  1844. 

Do.  do.      April  22, 1846. 

Do.  do.     Feb.  12,  1849. 

Imported,  June  29,  1849. 

Do.  do. 

Born  in  the  Menagerie,  March  30, 
1852. 

April  25,  1853. 
M!ay  7.  1855. 
July  16,  1859. 
May  2^,  1861. 
Oct.  7.  1861. 
May  8,  1863. 
Sept.  24,  1863. 
March  31. 1865 
April  20,  1865. 
Sept.  14.  1866. 
March  17, 1867 
Purchaeed,  July  23,  1867. 
Do.       Jan.  6,  1871. 
Do.        Oct.  11,  1871. 
Do.       July  25, 1874. 
Da  do. 

Do.  do. 

Do.       Jan.  27, 1879. 


Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

How  disposed  of. 


Died,  Oct.  15.  1852. 
„     29,  1846. 
Jan.  14.  1849. 
Jan.  6.  1837. 
June  28,  1839. 


i» 


it 


»r 


tf 


Presented  to  the  Dublin  Zoological 

Society,  June  14,  1844. 
Died,  Deo.  30, 1853. 

„    Jan.  22,  1867. 
Sold,  AprU  27.  1850. 
Died,  No?.  3,  1856. 
Sold,  Oct.  29,  1853. 

„    March  29,  1853. 

Died,  May  21,  1872. 

„    Nov.  6,  1866. 

„    Dec.  2,  ia>9. 

Sold,  May  1,  1863. 

Died,  Dec.  18.  1861. 

Nov.  18,  1863. 

April  21,  1864. 

April  3,  1865. 
Sold,  May  31,  1866. 
Died.  Nov.  6.  1866. 

June  20,  1881. 

Sept.  12,  1869. 

April  27.  1874. 

May  21,  1878. 

Jan.  8,  1879. 

July  9,  1886. 

Nov.  24,  1891. 

March  22,  1892. 


It 


If 


»» 


t» 


t» 


If 


f» 


»» 


»» 


t» 


Mr.  Sclater  called  attention  to  two  mounted  heads  of  Swayne's 
Antelope  ^  (Bubalis  swaynei),  which  had  been  kindly  lent  to  him  by 
Messrs.  Rowland  Ward  &  Co.  These  were  the  specimens  obtained 
by  Mr.  T.  W.  H.  Clarke  and  Colonel  Paget,  and  oiher  members  of 
the  same  party>  which  were  alluded  to  in  the  *  Field '  of  March  26, 
1892  (vol.  Ixxvi.  p.  432),  and  one  of  which  was  there  figured. 

Mr.  Sclater  remarked  that  the  heads  now  exhibited  were  evi- 
dently those  of  a  male  and  femnle,  the  male  in  this,  as  in  other 
tpecies  of  the  genus  BubaliSy  differing  in  the  stouter  and  thicker 
horns. 

Mr.  Sclater  stated  that  Prof.  Giglioli,  of  Florence,  had  kindly 
lent  him  a  coloured  drawing  of  the  head  of  an  Antelope  obtained 
by  Count  August  Boutourline  and  Dr.  TraTcrsi  in  Shoa  in  1882, 
which  had  been  referred  by  Dr.  Giglioli  (Ann.  Mus.  Civ.  Genova, 

^  See  aboTO,  p.  98. 
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ser.  2>  yi.  p.  19)  to  the  Hartebeest  of  South  Africa  (BuhalUcaawut), 
but  that  it  was  evident,  from  the  shape  of  the  horns  and  colour  of 
the  hairs,  that  this  specimen  also  belonged  to  B.  swaynei. 

In  reference  to  some  remarks  that  had  been  made  upon  his  usage 
of  "  Bubalis'*  instead  of  **  Alcelaphus  "  for  this  group  of  Antelopes, 
Mr.  Sclater  pointed  out  that  "  Bubalis  "  of  Lichtenstein  was  pro- 
posed in  1814  (Mag.  d.  Gesellsch.  nat.  Fr.  vi.  p.  152),  two  years 
before  ^'  Alcelaphus  "  of  BlaiuTille,  and  had  been  constantly  used 
by  Sundevall,  Peters,  and  other  writers,  so  that  it  had  undoubtedly 
good  claims  to  priority. 

A  note  was  read  from  Professor  Jeffrey  Bell  regarding  the  habitat 
of  Bipalium  kewense.  This  interesting  Planarian^  first  found  in  Kew 
Gardens,  had  been  observed  in  very  various  parts  of  the  world.  In 
only  one  case,  however,  did  the  circumstances  of  its  discovery  make 
it  possible  that  the  worm  was  indigenous  to  the  place  where  it  was 
met  with.  That  one  place  was  Samoa,  where  Mr.  J.  J.  Lister  found  it 
under  stones  in  the  bush.  Mr.  Fletcher,  in  communicating  this 
fact  to  the  Linnean  Society  of  New  South  Wales  (see  Zool.  Anzeig. 
1891,  p.  139),  had  expressed  the  opinion  that  there  was  little  ground 
for  supposing  that  the  species  was  indigenous  in  Samoa.  Further 
reason,  however,  for  supposing  that  Samoa  may  be  one  of  the 
places  in  which  the  worm  is  indigenous  was  to  be  found  in  the  fact 
that  Mr.  R.  B.  Leefe  had  recently  collected  the  same  worm  in 
Tongatabu.  Prof.  Bell  had  learnt  from  the  Director  of  the  Royal 
Gardens,  Kew,  that  though  no  plants  had,  to  the  Director's  know- 
ledge, been  received  directly  from  Tongatabu,  exchanges  had  been 
made  with  Fiji.  It  might  be  urged  that  the  probability  of  the  group 
of  islands  just  named  being  the  original  home  of  the  species  was,  on 
the  whole,  increased  by  the  facts  now  stated. 


The  following  papers  were  read  : — 

1.  On  the  Laud-Shells  of  St.  Helena.     By  Edgar  A.  Smith. 

(Plates  XXI.  &  XXII.) 

[Receiyed  March  2,  1892.] 

Last  year  I  had  the  honour  of  presenting  to  the  Society  an  account 
of  the  marine  Mollusca  of  St.  Helena.  I  now  propose  to  introduce 
to  its  notice  some  remarks  upon  the  terrestrial  fauna  of  that  island. 
Like  the  former,  the  present  report  is  based  chiefly  upon  collections 
made  by  Capt.  W.  H.  Turton,  R.E.,  and  presented  to  the  British 
Museum.  The  collection  is  the  most  complete  that  has  ever  been 
made,  and  contains  examples  not  only  of  most  of  the  known  species, 
but  also  of  as  many  as  eleven  undescribed  forms,  a  proportion  of 
more  than  one  third  of  the  entire  fauna.  Our  best  thanks  are  due 
to  Capt.  Tnrton  for  the  labour  of  getting  together  such  an  interesting 
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ooUecdon,  and  for  the  careful  notes  regarding  localities  which  accom- 
panj  the  specimens. 

The  most  complete  account  of  the  terrestrial  fauna  ^  of  St.  Helena 
hitherto  puhlished  is  that  given  hy  Mr.  Wollaston  in  his  work 
'Testacea  Atlantica,'  published  in  1878.  He  there  enumerates  29 
tpedes  of  Land- Shells,  of  which  9  at  least  must  be  regarded  as 
introductions  since  the  discovery  of  the  island  390  years  ago.  Some 
of  these  species — for  example,  Limax  gagates^  Vitrea  ceilaria,  V, 
uTUaria^  Helix  pulehella,  H.  aspersa,  and  Fupa  nmbilicata  {=helen- 
ewUj  Pfr.) — were  doubtless  introduced  along  with  European  shrubs 
and  plants.  Patula  pusilia  probably  was  imported  from  Madeira, 
the  Canary  Islands,  or  the  Azores,  where  it  is  very  abundant ;  and 
the  two  remaining  species,  Stenogyra  compreasilabrU  and  Acicula 
verUf  upon  which  some  remarks  will  be  made  at  the  end  of  this 
paper,  are  evidently  West-Indian  forms.  With  regard  to  the  twenty 
mdigenous  species  mentioned  by  Mr.  Wollaston,  some,  in  my 
opinion,  are  merely  varieties  and  not  specifically  distinct.  After  a 
careful  study  of  all  the  forms,  including  the  eleven  new  species 
now  described,  the  total  number  of  indigenous  species  may  be 
estimated  at  twenty-seven.  Of  these,  seven  are  living  on  the  island 
at  the  present  time,  eighteen  have  become  extinct  since  the  destruc- 
tion of  the  primaeval  forests,  and  two  are  found  both  recent  and  semi- 
fossil. 

A  great  deal  has  been  written  upon  the  relationship  of  the  fauna 
of  St.  Helena  with  regard  to  other  parts  of  the  globe,  and  an 
interesting  rhumS  of  this  subject  is  given  by  Mr.  Wallace  in  his 
work  •  Island  Life,'  pp.  281-297. 

Professor  Forbes  many  years  ago,  from  a  study  of  the  Molluscs, 
hazarded  the  theory  of  a  possible  ancient  connection  of  St.  Helena 
with  South  America.  This  view,  however,  was  vigorously  rejected 
by  Wollaston,  Jeffreys,  and  others,  and,  considering  the  present 
isolated  position  of  the  island,  the  actual  enormous  depth  of  the 
surrounding  ocean,  and  other  cogent  reasons  ~,  this  theory  certainly 
does  appear  unsupportable.  There  is,  however,  a  greater  resem- 
blance between  the  shell-fauna  of  the  two  localities  than  was  recog- 
nised either  by  Forbes  or  Wollaston  ;  and  the  occurrence  of  a  species, 
discovered  since  they  investigated  this  subject,  and  more  resembling 
a  group  (T^nnigerus)  which  is  exclusively  Brazilian  in  distribution 
than  any  other,  together  with  the  reasons  which  influenced  Forbes, 
would  seem  to  indicate  that  country  as  the  probable  source  whence 
some  of  the  indigenous  but  now  extinct  species,  or  their  ancestors* 
originated.  How  they  were  transmitted  is  a  hopeless  problem  to 
solve,  and  although  drift-wood,  carried  by  oceanic  currents,  is 
doubtless  answerable  for  a  good  deal  in  the  way  of  distribution,  the 
subject  must  apparently  ever  remain  one  of  mere  speculation.  It 
has  been  stated  by  Mr.  Wollaston  that  the  large  Bulimus  auris- 
tmlpina  is  represented  in  the  Solomon  Islands  and  New  Zealand  by 

•  5o  freshwater  forms  have  as  yet  been  discovered. 

*  Neitlier  the  flora  of  St.  Helena  nor  the  insect-fauna  BUggostA  pnrHcularlT  a 
t^tb-American  relationship  or  origin. 
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specie!  which  hare  much  the  same  type  of  fonn ;  bat  this  supposed 
resemblauce,  in  reality,  proves  to  be  less,  on  a  careful  comparison  of 
the  two  types,  than  one  at  first  would  imagine.  Perhaps  the  most 
striking  similarity  to  Pacific  forms  occurs  among  the  PatuUe,  Such 
species  as  P.  radiella,  Pfr.,  P.  muUilamellata,  Garret,  P.  aaUieo^tata^ 
Mousson,  and  others  from  the  Polynesian  Archipelago  are  exact 
representatives  of  the  Endodonta,  or  toothed  group  of  PatuUe^  from 
St.  Helena.  Still,  although  these  Pacific  forms  are  certainly  of  the 
same  type,  we  must  also  remember  that  the  same  form  of  Patula 
occurs  in  the  island  of  Fernando  Noronha,  namely,  P.  qvinquelirata^ 
Smith,  and  possibly  also  on  the  adjacent  mainland  of  Brazil  itself, 
although  its  presence  there  has  yet  to  be  discovered. 

In  the  following  complete  list  of  the  indigenous  species  references 
are  not  given,  as  they  are  obtainable  by  consulting  Mr.  Wollaston's 
work.  •In  conclusion  I  propose  to  discuss  one  or  two  of  the  intro- 
duced species. 

A.  Indigenous  Species, 

1.    VlTREA  MELLI88II  (Wollastou). 

This  minute  species,  which  is  known  to  me  only  by  description,  is 
possibly  an  introduction. 

Patula  (without  teeth). 
2.  Patula  spurca  (Sowerby).     (Plate  XXI.  figs.  1,  la.) 

This  species  was  unknown  to  Mr.  Wollaston,  and  consequently 
being  misled  by  the  somewhat  poor  figure  given  by  Forbes,  he  has 
placed  it  in  the  genus  Hyalina  {^Fitrea).  The  examination, 
however,  of  a  number  of  specimens,  some  received  from  Mr. 
Alexander,  who  furnished  Forbes  with  his  examples,  others  from 
Capt.  Turton,  proves  that  it  should  be  located  in  the  group 
Patula,  Sowerby's  description  being  so  brief,  I  think  it  advisable 
to  recharacterize  it,  thus : — 

Testa  anguste  umhilicata^  suhorbicularis,  tenuis,  albida,  rufo- 
variegata,  haudnitida  ;  spiraparum  elevata^ad apicem  ohtusa; 
anfractus  5,  eonvexiusculi^  regulariter  et  lente  accreseentes, 
lineis  incrementi  tenuihus  confertis  flexuosis  ohliquis  striatic 
ulttmus  ad  peripheriam  rotundatusy  antics  haud  descendens  ; 
apertura  late  lunata,  simplex,  haud  dentata  vel  lirata  :  peri- 
stoma tenue,  margine  columellari  leviter  expanso  et  refiexo. 
Diam.  maj,  5  millim.,  min,  4^,  alt,  8| ;  apertura  2^  longa,  1|  lata, 
Hab,  Sugarloaf  Hill  and  Quarry  {Turton),     Extinct  (?  living). 
In  some  specimens  the  spire  is  more  elevated  tban  in  others,  and 
occasionally  the  apex  is  scarcely  raised  above  the  last  whorl.     The 
majority  of  the  examples  examined  have  to  a  great  extent  lost  their 
original  colour  and  are  now  of  a  uniform  whitish  tint ;  but  a  few 
firom  Sugarloaf  Ridee,  which  have  the  appearance  of  live  shells,  look 
of  a  pale  reddish  colour  to  the  naked  eye*  but  when  viewed  under  a 
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lens  it  18  seen  that  they  are  variegated  with  irregular  radiating 
blotches  of  red  and  white  intermingled.  The  lines  of  growth  are 
distinct,  finely  hair-like,  arcuate  and  oblique  on  the  upper  surface, 
and  geotly  undulating  on  the  body- whorl.  The  umbilicus  is  deep 
but  narrow,  equalling  about  one  fifth  the  diameter  of  the  base. 

3.  Patula  DIANA  (PfeiflTer).    (Plate  XXI.  figs.  2-2  6.) 

This  species  does  not  belong  to  the  group  Hyalina  (  s  Viirea),  as 
supposed  by  Wollaston,  but  falls  naturally  into  Patula  together 
with  the  precedinsc  species,  which  it  very  closely  resembles. 

ffab.  Diana's  Peak.     Living  (P/r.). 

4.  Patula  pbrsoluta,  sp.  nov.     (Plate  XXI.  figs.  3-3  b.) 

Tetta  minuta,  late  et  aperte  umhilieata^  diseaidalis,  planorhi' 
JbrmUfPallide  rufeseens  (/)  ;  anfractus  S^jperconvejci,  sutura 
projundisstme  discretiy  suhceleriter  accrescenies,  lineis  incre- 
menti  obliguis  Hriati,  uUitnus  tubif minis y  rotundaius,  antice 
9oluiwi  et  descendens ;  apertura  subcircularisy  marine  colu- 
mellari  leviter  planato, 
Diam,  maj.  8^  mulim.^  min.  2|,  alt,  2. 
Hab.  Side  Path  (Turton).     Extinct. 

Thb  U  a  very  remarkable  little  species,  at  once  recognizable  by  its 
Planorbiform  appearance,  and  the  detached  anterior  portion  of  the 
body-whorl.  The  upper  whorls  do  not  rise  above  the  last,  and  the 
suture  is  remarkably  deep.  The  umbilicus  is  very  wide  and  open, 
permitting  the  convolution  of  the  whorls  to  be  observed  to  the  apex. 
Both  of  the  specimens  examined  exhibited  traces  of  red  towards 
the  apex,  and  there  is  every  probability  of  the  living  shell  having 
exhibited  more  or  less  of  that  tint* 

5.  Patula  LiSTissiMA,  sp.  nov.    (Plate  XXI.  figs.  4-4  b.) 

Testa  minutOf  anguste  umbilicata^  depresse  subconoidea,  alba^ 
maeulis  radiantibus  ritfis  supra  et  infra  picta  ;  anfractus  5^, 
lente  acerescentes,  superne  convexiusculi^  sutura  suhprofunda 
sejunctiy  lineis  increment i  fortibus  striatic  ultimus  ad  peri- 
pheriam  rotundatus,  antice  haud  descendens  ;  apertura  semi" 
lunata,  edentula ;  peristoma  tenue,  simplex^  margine  columeU 
lari  dilatato  ;  umbilicus  profundus,  angustus^  diam,  totius  \ 
adaquans. 
Diam.  maj,  4  millim,,  min,  S^l,  alt,  2  j. 
Hab,  Siigarloaf  Hidge,  near  the  top  (Jfurton),     Extinct. 
This  little  species  is  remarkable  for  its  small  deep  umbilicus, 
the  toothless  aperture,  rather   well-marked   lines  of  growth,  the 
rounded  periphery  to  the  body-whorl,  and  the  red  colour- markings. 
These  consist  of  radiating  blotches  on  the  upper  surface  of  the 
whorls,  whjch  become  rather  angular  and  wavy  on  the  middle  and 
lower  part  of  the  body-whorl. 
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tenui  pramin&nti  in  medio  palati)  instructa  ;  peristoma  tenue^ 
marginOnu  remotit,  eolumellari  leviier  dilatato. 
I/m^,  2§  millim.,  diam.  3^  ;  apertura  1\  longa^  |  lata. 
Hah.  Flagstaff  Hill  {E.  W.  Alexander).    Extinct. 
Tfaia  species  has  the  spire  more  elevated  and  conical  than  the 
other  species  of  Patula  from  the  island.      P.  cutteri^  Pfr.,  may 
q>pro8ch  it  somewhat,  hut  that  species  is  said  to  have  only  two 
parietal  lamellae,  and  two  hasal  denticles  near  the  columella.     The 
present  species  has  an  additional  hasal  denticle,  and  a  prominent  thin 
palatal  lamella,  which  falls  as  it  were  hetween  the  two  on  the  inner 
or  parietal  side  of  the  aperture. 

10.  Patula  cutteri  (Pfeiffer). 

Hab.  Diana's  Peak.    Living  {Pfr.). 

A  small  species,  unknown  to  me,  apparently  similar  in  general 
features  to  the  preceding,  hut  with  only  four  teeth  within  the 
aperture,  two  parietal  and  two  hasal  near  the  columella,  more 
narrowly  umhilcated  and  prohahly  more  strongly  sculptured. 

11.  Patula  polyodon  (Sowerhy).     (Plate  XXI.  figs,  8-8  c.) 

This  is  the  most  widely  umhilicated  of  all  the  species  of  Patula  from 
St.  Helena,  and  this  feature  alone  is  sufficient  to  distinguish  it  from 
the  rest.  The  whorls  also,  in  adult  shells  eight  to  nine  in  number, 
enlarge  very  slowly.  The  strisB  are  fine,  regular,  arcuately  oblique 
above,  and  slightly  wavy  on  the  last  whorl.  There  are  three  parietal 
lira  extending  far  within  the  aperture,  of  which  the  upper  and 
lower  are  nearly  always  double.  The  plicse  within  the  outer  lip 
are  almost  invariably  (in  adult  shells)  seven  in  number,  subequi- 
distant,  but  not  of  equal  thickness,  two  or  three  towards  the 
columella  being  stouter  than  the  rest,  which  are  slender  and  extend 
some  distance  within. 

Diam.  maj.  5|  mill.,  miu.  5,  alt.  2^. 

ffab.  Side  Path,  Sugarloaf  Quarry,  Sugarloaf  Ridge  (Turion). 
Extinct. 

The  species  to  which  the  foregoing  remarks  apply  is  certainly  the 
Hdix  alexandri  of  Forbes,  for  in  the  British  Museum  there  are 
specimens  of  it  presented  by  Mr.  Alexander,  who  also  furnished 
Forbes  with  the  shells  he  described.  Moreover  the  description  is 
fairly  applicable,  especially  that  portion  of  it  referring  to  the 
umbilicus,  which  is  described  as  "maximue.**  It  is  much  less 
certain  that  this  is  the  H. polyodon  of  Sowerhy,  hut  as  Mr.  Wollaston 
has  united  these  species  as  well  as  H.  helenensie  (Forbes),  Pfeiffer,  it 
will  probably  be  advisable  to  acquiesce  in  this  decision.  There  are, 
however,  certain  differences  in  the  descriptions,  which  seem  to  indicate 
that  more  than  one  species  was  described  by  these  authors,  fur 
instance : — H,  polyodon  is  said  to  consist  of  six  striated  whorls,  with 
three  parietal  and  five  palatal  liraB,  and  a  moderate-sized  umbilicus, 
whereas  U,  alexandri  is  described  as  having  seven  strongly  striated 
whorls,  three  parietal  and  eight  palatal  liree,  and  a  very  large 
umbilicas.    H.  heleneneie  is  characterized  as  possessing  eight  very 
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BuLiMus  (Pachyotus). 

14.  BuLiMus  AURis-vuLPiNA  (Chemnitz).  (Plate  XXII. 
figs.  11-1  l(f.) 

ffab.  All  along  Sugarloaf  Ridge  {Turion)>     Extinct. 

With  regard  to  this,  the  largest  extinct  snail  of  St.  Helena, 
Mr.  Wollaston  admits  the  resemblance  '*  to  a  certain  extent  "  to 
certain  Brazilian  species,  at  the  same  time  observing  "that  much  the 
B^me  type  of  form  exists  equally  in  the  Solomon  Islands  and  New 
Zealand."  Whilst  agreeing  with  those  remarks,  I  would  point  out 
that  although  in  tlie  Pacific  shells  referred  to  the  apertures  are 
somewhat  similar,  the  general  form,  especially  of  the  body-whorl,  is 
much  more  elongate.  On  the  contrary,  JB.  tnelanostoma  and  B, 
hUabiatuB  from  Brazil,  cited  by  Forbes  in  comparison,  exhibit  not 
only  like  proportions,  but  also  similar  oral  characters. 

Captain  Turton  in  his  notes  remarks :  "  The  shape  appears  to  me 
to  vary  immensely,  and  therefore  I  have  sent  as  many  as  30  speci- 
mens, so  as  to  show  all  the  intermediate  forms.  The  very  slender 
ones  are,  I  suppose,  B.  darwinianus,  but  I  can  scarcely  draw  any 
Kne  between  them.  I  noticed  that  the  different  varieties  of  this 
shell  generally  (always,  I  think)  came  from  different  parts  of  the 
ridge ;  and  you  will  observe  that  the  more  recent  shells  which 
retain  their  colour  do  not  grow  to  the  same  size  as  the  more  fossilized 
ODes." 

I  fully  concur  in  the  opinion  arrived  at  by  Captain  Turton 
respecting  B,  darwinianus  (Plate  XXII.  fig.  1 1  </)  being  merely  an 
elongate  form  of  the  B.  auris-vulpina. 

His  other  observation,  with  regard  to  the  smaller  size  of  the  more 
recent  specimens,  is  also  very  interesting.  This  diminution  might 
be  accounted  for  by  the  vegetation  being  less  luxuriant  and  other 
conditions  being  less  favourable  to  finer  growth  than  in  former 
times,  before  the  partial  destruction  of  the  primaeval  forests  which 
then  clothed  the  island. 

The  freshest  examples  are  of  a  light  reddish  colour  and  generally 
of  a  somewhat  darker  tint  towards  the  apex.  The  top  of  the 
plications  at  the  suture  are  whitish,  and  there  is  more  or  less  of  this 
colour  variously  distributed  over  the  surface  in  the  form  of  irregular 
streaks  and  blotches.  A  few  subfossil  snails'  eggs  obtained  at 
Sugarloaf  Ridge  along  with  this  species  evidently  from  their  size 
belong  to  it.  They  are  roundly  ovate,  being  6^  millim.  in  length 
and  6  broad.  Some  other  much  smaller  eggs  were  also  found  by 
Captain  Turton  at  the  same  place,  but  in  this  instance  it  would  be 
mere  guesswork  to  suggest  to  which  species  they  belong. 

(BVLIMULUS.) 

15.  BuLiMULUs  BLOFELDi,  Forbcs.     (Plate  XXII.  fig.  12.) 
Hub.  Side  Path  ;  very  common  (Turton). 

Thb  species  is  very  like  the  following  in  form,  but  has  not  the 
same  strong  spiral  sculpture.  However  in  the  best  preserved 
example  indications  of  transverse  striee  and  some  oblique  faint  red- 
dish markings  are  observable. 
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16.  BuLiMULUS  HELENA,  Qaoj  and  Gaimard.  (Plate  XXIL 
figs.  13, 13  a.) 

With  this  species  I  unite  B.  foisilU,  of  Sowerby,  and  JB.  seale^ 
tonus  of  Forbes  (PL  XXII.  fig.  13  a).  Typical  specimens  are  of  the 
same  general  form  as  the  S.-American  JB.  proteus,  Broderip,  and 
have  somewhat  similar  granular  sculpture. 

Hab,  Sngarloaf  B^dgd  and  Quarry,  and  the  Barn  (Tmrt^m), 
Extinct  (?  living). 

(Section ?) 

17.  BuLiMULUS  suBTRUNCATus,  sp.  uoY.     (Plate  XXII.  fig.  14.) 

Testa  subjbssilis,  eUmgato^vata^  supeme  acuminata,  imperfarata, 
lineis  incrementi  obliquis  tenuibus  striata ;  anfractus  7, 
convexiusculi,  sutura  subprqfunda  sejuncti^  ultimus  oblique 
declivis,  sedprope  labrum  leviter  ascendens,  apertura  inverse 
auriformis,  longit.  totius  }  hand  cequans;  labrum  tenue^ 
antice  leviter  patulum  vel  expansum;  columella  obliqua^  recti- 
uscula,  callo  tenui  superne  labro  juncto  induta,  antice  plus 
minus  subtruncata. 

Longit,  31^  millim.,  diam,  12J  ;  apertura  14  longa,  7  lata. 

Hab,  Side  Path,  common  (Turton).     Extinct. 

Although  not  particularly  like  JB.  virgulatus^  F^r.,  it  is  perhaps 
more  allied  to  that  species  than  any  other.  The  subtruncation  of 
the  columella,  however,  is  more  pronounced. 

(Peronaus  ?) 

18.  BuLiMULus  suBPLiCATUs  (Sowerby).    (Plate  XXII.  fig.  15.) 

Hab.  Sugarloaf  Ridge,  common  (Turton).     Extinct. 

Quite  distinct  from  any  other  known  species  and  of  elongate  form 
like  the  section  Peronceus.  The  Oochlicopa  terebellum  of  Sowerby, 
a  slightly  more  slender  form,  is  evidently  merely  a  slight  variety 
in  which  the  plications  at  the  suture,  probablv  tlurough  the 
worn  condition  of  the  specimens,  appear  to  be  less  developed. 

(Section ?) 

19.  BuLiMULUS  EXULATUS  (Bcnsou).     (Plate  XXII.  fig.  16.) 

Sab.  Sugarloaf  Ridge,  common  (Turton).     Extinct. 
Remarkable  for  the  distinct  truncation  of  the  collumella  like 
Leptaehatina. 

(Section ?) 

20.  BuLiMULUs  TURTONi,  sp.  nov.    (Plate  XXII.  figs.  17, 17  a.) 

Testa  anguste  perjbrata,  ovato'conicaytenuissima,  nitida,fusco» 
cornea^  strigis  irregularibus  opaco-lacteis,  longitudinaliter 
picta;  anfractus  7,  convexiusculi,  lineis  incrementi  obliquis 
striatic  ultimus  ad  peripheriam  rotundatus,  in  esemplis 
juvenilibus  obsolete  angulatus ;  apex  subpapillaris :  aper^ 
tura  ovatUy  supeme  acuminata,  longit.  totitts^  haud  esquanM: 


\ 
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perUtoma    tenuissimum,    nwrgine  exteriore  simplice,  haud 
expanso^    eolumellari    supra    umhilieum    angttste    rejlexo^ 
tenuiter    callow^    in    medio    plica    parva    vel    denticulo 
wwnifo, 
LongiL  17  mUlim.,  diam.  7f  ;  apertura  7-|  langa^  4  lata. 
Yar.  Tata  fusco-comea^  Uneis  opaco-lacteis  tenutbus  eonfertis 
plus  minus  irregularihus  et  intcrruptis  picta^  circa  medium 
anfraetus  ultimi  zona  pallida  cincta. 
Hab.  High  Peak,  among  native  vegetation  {Turton).     Living. 
This  perhaps  is  the  prettiest  land-shell  occurring  in  the  island, 
and  it  is  remarkable  that  it  has  escaped  the  notice  of  most  of  the 
explorers  and  naturalists  who  have   visited  and  collected   at   St. 
Helena.    Two  specimens,  however,  have  been  in  the  collection  at  the 
British  Museum  for  many  years.     They  were  received  from  the 
Museum  of  Economic  Geology  in  January  1860,  but  it  is  uncertain 
by  whom  they  were  collected. 

The  substance  of  the  shell  is  extremely  thin  and  fragile  and  the 
surface  exhibits  no  other  sculpture  excepting  lines  of  growth.  The 
colour-ornamentation  is  variable.  In  what  may  be  regarded  as  the 
typical  form  the  opaque  creamy  longitudinal  markings  take  the  form 
of  broadish  irregular  wavy  stripes,  which  frequently  run  into  one 
another,  so  that  they  exhibit  a  more  or  less  zigzag  appearance. 
In  other  specimens  these  broadish  stripes  are  replaced  by  very 
numerous  and  slender  lines,  which  are  more  or  less  wavy  and  some- 
times considerably  interrupted  and  broken  up. 

The  plait  or  denticle  upon  the  columella  is  peculiar,  giving  to  it 
a  sabtruncate  appearance.  B.  negleetus,  Pfr.,  B,  costatus,  Pfr., 
and  some  other  forms  of  Peronaus  have  a  somewhat  similar  plication 
on  the  columella,  but  rather  higher  up.  I  have  much  pleasure  in 
associating  this  beautiful  species  with  the  name  of  Cap  t.  W.  H.Turton. 

(Section ?) 

21.  BuLiMULUB  MELANioiDES  (WoUaston).  (Plate  XXII. 
fig.  18.) 

Hab,  Diana's  Peak,  at  an  elevation  of  over  2000  feet  (Turton), 
Lmng. 

This  is  very  distinct  and  quite  unlike  any  other  known  species. 
It  was  located  by  Mr.  Wollaston  in  the  genus  Subulina  on  account 
of  the  truncation  or  fold  at  the  base  of  the  columella.  This  feature, 
although  rather  higher  up  on  the  columella,  is  also  met  with  in 
certain  Bulimi  from  Brazil,  as  I  have  already  pointed  out  in 
connection  with  the  preceding  B.  turtonL  I  therefore  am  inclined 
to  assign  this  species  rather  to  Bulimulus  than  to  Subulina,  as  more- 
orer  it  bears  very  little  resemblance  to  any  species  of  that  group. 

22.  ToMiGERUS  (?)  PEREXiLis,  sp.  uov.     (Plate  XXII.  fiirs.  19- 
19  b.) 

Testa  dextrorsa    vel  sinistrorsa^  minuta,  obtuse  pgramidalis, 
impefforata^albida  vel  dilute  rufeseens  ;  anfraetus  5,  convex- 


L 


res  [ApT'  5, 

ementi  tenuAiu  obligvu 
pone  labrumeoiutriehu, 
laoque  tcrobieuhitu*,  ad 
aadapicemvaiJeobtiua! 
fitiM  Jere  cireulari  in- 
eontinnum  pttu    mi'mu 

1.  1  ;  apertura  i  lonya, 

1  from  Sngmrloaf  Bidge 

s  and  quite  unlike  anj 

ends  in  front  apon  the 
jerua  ind  Soyna,  The 
tome  18  most  remarkable, 
ion  of  n  tube,  the  edge  of 
!l1Iow  depression  ou  the 
apertnre  and  the  more 
ive  the  last  volution  a 
icult  to  decide  whether 
nu  or  a  Pupa.  In  uie 
I  outline  the  former :  it 
■  mouth. 

X.1I.  figs.  20,  20  a.) 
Me  eonoidea,  albida,  tub- 
te  creteentet,  tatura  via 
tuUiime  itriaii,  ultitav* 
medio  uni-serohieulalitt  i 
adrata,  longit.  Cotiui  j 
Iribtu  parietalihut,  unt 
aita;  perittomm  nioeum. 
um,  tupeme  utdentatiuK, 

longa  etlata. 
n).     Extinct. 

It  is  not  unlike  i*.  toli- 
.  rather  mure  cylindrical, 
ifierent  armature  to  the 

(PUte  XXII.  fig.  21.) 
ieen$,riniata  ;  anfractut 
ejuneti,  eottuU*  arcuatu 
antiee  leviter  contraetu* 
id  profundi  impreitve 
git.  totiue  j  mmquan* 
,  vndique  anguite  expan- 
tu. 
I  fefiya,  j  lata. 
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Bai.  8ugulc«f  Quarry  (Zbrtoii).     Extinct. 
Tiua  u  k  very  miuate  spedes,  with  very  oblique,  slender,  uui 
-        '    '  wtuls  and  no  teeth  wtthiD  the  aperture. 

tucTM-atn.xiiM  (LeiBon). 

nd  Binong  nstiTe  T^etation  (TStrton).     Lmng. 

iCTA,  Pfeiffier. 

igsrloaf  Bidge,  common  (Turto»).    Idving. 

lENBONiANA,  Forbes. 

ge,  Sugarloat  Bidge.  common,  both  living  and 

gested  with  regard  ta  the  origin  or  rehtionship 
species,  for,  as  is  well  known,  SueeineaM  alt  the 
remarksblf  strong  family  likeness.  That  they 
s  of  modern  times,  however,  is  proved  by  the  fact 
eoTs  in  a  semifossil  condition  along  with  other 
id-ahells. 

B.  Introduced  Spedei. 
ndness  of  Mr.  E.  L.  Layard  I  have  had  the 
iroining  the  types  of  two  of  Benson's  ipeciei, 
a  oeru  and  Bulimui  eompritssilahru.  The 
ks  identical  with  the  WeBt-Indian  Cacilioidet 
),  which  li  syiioytnous  with  Macrotpira  aparla 
t.  Vincent's,  specimens  of  which,  from  Guitoing's 
in  the  British  Museum.  As  it  was  found  in 
as  at  Jamestown  there  is  every  probability  of  its 
ely  recent  introduction  along  with  West-Indian 

t^remlabrit  also  appears  to  be  an  introduction 
lies,  for  it  is  identical  with  the  Stenogyra  atcendent 
I,  which  I  believe  to  be  merely  a  slender  form  of 
ler.  The  remaiaing  introaoced  species  have 
1  the  early  part  of  this  paper. 

ZPLAHATIOIT  OF  THB  PLATBS. 

Pun  XXI. 
1, 1  a.    Patula  tpurca.  p.  260. 
i-24.    <fiB««,  p.  'i 


J-3*. 


pert(^»ta,  ap.  n.,  p.  261. 

latiuimii,  ap.  »-,  p.  261. 

btiandlaia,  p.  2(Q. 

iienumi,  ip.  n.,  p.  262. 

ptautfi,  Bp.  n.,  p.  263. 

poiyodon,  p.  283. 

nunet^Mnna,  ip.  n.^p.  S 
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PlatbXXIL 

Figs.  11-1  Id.  Bulimus  aurw-vulmna^  p.  265. 

12.  BuUmuUu  blofeldt,  p.  265. 

13.  helena,  p.  266. 

13  a. ,  Tar.,  p.  266. 

14.  subtnmcatuSy  ^JtJ^'*  P*  ^^' 

15.  9ubplicatu8t  p.  266. 

16.  exulatus,  p.  266. 

17, 17  a.  turtom,  n>.  n.,  P*  266. 

18.  Tnelanioiaes,  p.  267. 

19-19  b,  Tomigerus  perexUis,  sp.  o.,  p-  267. 

20,  20  a.  JV<pa  turtoni,  sp.  n.,  p.  268. 

21.  obliquioottukUa,  sp.  n.,  p.  266. 


2.  On  an  apparently  undescribed  Pheasant  from  the  Province 
of  Zarafshan  in  Central  Asia.     By  Henry  Seebohm^  F.Z.S. 

.    [Beoeiyed  April  5, 1892.] 

Through  the  kindness  of  Mr.  Teeetmeier  I  have  been  able  to  add 
to  my  collection  an  example  of  a  Pheasant  from  Central  Asia  which 
appears  to  be  undescribed.  It  is  closely  allied  to  Fh{uicmu8  princi- 
palis^ but  differs  from  that  species  in  having  a  very  conspicuous 
white  collar  round  the  back  of  the  neck  but  not  quite  meeting  in 
front.  It  further  differs  from  that  species  (and  resembles  P.  per^ 
9ictu)  in  having  no  dark  margins  to  the  scapulars,  and  in  having 
the  dark  tips  to  the  feathers  of  the  flanks  and  of  the  sides  of  the 
breast  much  narrower. 

From  Pkasianus  mongolieus,  which  is  also  a  ring-necked  Pheasant, 
it  differs  in  having  the  upper  parts  below  the  white  ring  brick-red, 
without  any  trace  of  the  green  reflexions  so  conspicuous  in  that 
bird.  It  fiirther  differs  from  that  species  (and  resembles  P.  princi- 
palis) in  having  the  feathers  of  the  breast  broadly  margined  with 
golden  red,  instead  of  being  narrowly  margined  with  blade  bronzed 
with  green.     It  is  also  a  smaller  bird,  with  a  smaller  spur. 

It  can  scarcely  be  a  cross  between  P.  mongoUcus  and  P.  princi-- 
paliSy  because  the  white  ring  is  an  absolutely  perfect  one  in  the 
most  typical  example  of  the  former,  whilst  it  is  as  absolutely  free 
from  tne  green  reflexions  which  characterize  P.  mongoCicus  as  the 
most  typical  example  of  P.  principalis. 

The  example  of  this  apparently  new  species  of  Pheasant  was 
sent  to  Mr.  Tegetmeier  by  Lieutenant  6.  Tarnovski  of  Samarkand 
as  a  specimen  of  the  Pheasant  of  the  Zarafshan,  described  by  that 
Russian  sportsman  in  the  ^ Field'  newspaper  of  the  21st  of  March 
1891  (vol.  Ixxvii.  p.  409),  under  the  name  of  Phasianus  serafshamicus 
sive  klossovskii ;  but  in  the  detailed  description  of  that  species  it  is 
stated  that  *'  on  specimens  shot  last  autumn  I  found  on  nape  and  sides 
of  neck  from  six  to  eight  white  small  feathers  invisible  from  without. 
On  the  birds  which  are  the  i abject  of  this  description  I  have  been 
unable  to  find  any  of  these  necK-feathers."     From  this  statement  it 
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ii  quite  obrioiu  that  neither  of  the  names  propoaed  by  Lieutenaot 
Tinwraki  can  be  applied  to  the  birdin  question.  1  therefore  propose 
lo  call  it  PkatiatHu  tamoaskii,  after  its  discoverer. 

It  ij  quite  possible  that  Phaiiaiuu  zerafthanicua  is  distinct  from 
P.  pracipaiit,  but  its  digtiiictneBs  can  scarcely  be  fully  admitted 
without  a  compariiion  of  specimens.  Accordiog  to  Lieutenant  Tar- 
DOrski,  P.  lera/ihanicua  has  only  recently  mode  its  appearance  in 
the  upper  valley  of  the  Zarafshan.  He  writes: — "Mr.KloBsoTski,who 
had  resided  in  Katta-Koorgan  for  thirteeu  years,  iaformed  me  that 
Pheasaata  had  made  their  appearance  in  the  district  of  Katta-Koor- 
^  (where  we  were  shootiiig)  about  1883,  and  that  they  had 
immigrated  from  the  fiokharian  dominions,  probably  from  the  Kara- 
Kool  lakes  and  reeds  (the  Zarafshan  does  not  reach  the  Amoo-Daria, 
but  is  lost  in  the  sands  neAr  Knra-Kool),  whence  they  were  driven 
forth  by  the  invasion  of  the  Kisil  Koom  sands,  which  gradoally 
bary  the  western  part  of  Bokhara  nuder  their  hills." 

Lieutenant  Tamovaki  farther  adda  that  "  the  Pheasant  of  the 
Zaralahan  has  a  mode  of  life  totally  difFering  from  its  other  Asiatic 
brethren,  owing  to  the  high  state  of  cultivadon  of  the  Zarafshan 
nll^ ;  it  breeds  and  nests  lu  the  reedy  swamps  and  marshes  horderinK 
OB  this  stream,  and  takes  its  food  from  the  neighbouring  fields  and 
gardens." 


3.  Note  on  Bitlimiu  obUmgut. 

By  R.  J.  Lechheke  Gupft,  C.M.Z.S. 

[Beodved  Marnb  19,  1692.] 

The  Bpedmens  of  the  anatomy  of  SuUmtu  oblongna  which  I  ex- 
hibit may  have  some  interest  for  Fellows  of  this  Society. 

In  my  paper  on  the  Mollusca  of  Trinidad  published  in  the  '  Annals 

and  Magazine  of  Natural  History'   for    January   1866    (ser.    3, 

vol.  xvii.  p.  48),  1  mentioned  some  peculiarities  of  the  structure  of 

this  mollnsk,  which  had  been  figured  by  d'Orbigny  in  bis  '  Voyuge 

dans  rAmeriaue  M6ridionale.'     The  tentacular  appendages  of  the 

alopoda,  and  the  jaw  in  two  horny  portions 

The  specimens  now  shown  are  : — f  I)  the 

,  (2)  the  anterior  portion  of  the  animal  in 

brane  in  Canada  balsam,  (4)  the  shell  and 

bly  well  known.    1  have  had  the  pleasure 

I  of  presenting  living  examples  of  this  fine 

r  the  Society ;  but,  owing  to  its  habit  of 

the  visitors  have  had  the  opportunity  of 

ion. 

)f  mentioning  another  fact  concerning  this 
ly  be  new.  The  family  Belicidee,  to  which 
,*  is  generally  considered  to  have  the  sexes 
ring  the  congress  of  two  individuals  for 
able  to  assert  that  Bulimut  oblonfftu  is 
19* 
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anatomically  unisexual,  yet  functionally  I  believe  it  to  be  so. 
Haying  observed  numerous  individuals  and  pairs,  I  am  able  to  say 
that  the  female  is  constantly  larger  than  the  male. 

I  may  add  a  word  as  to  the  best  method  of  killing  these  mollnsks. 
If  placed  in  a  sort  of  vapour-bath  or  in  a  vessel  of  water,  and  heated 
very  slowly  and  gradually,  they  die  painlessly  and  in  a  condition 
with  the  tissues  relaxed  much  more  suitable  for  the  purposes  of  the 
anatomist  than  if  killed  by  immersion  in  hot  water  or  in  any  acrid 
fluid.  When  it  is  desired  to  preserve  the  shell  in  a  perfectly  clean 
condition,  the  whole  should,  after  the  animals  are  dead,  be  boiled  so 
that  the  soft  parts  may  readily  come  away  from  the  shell. 


4.  Descriptions  of  new  Species  of  Lepidoptera  Heterooera 
from  Brazil,  Mexico,  and  Peru. — ^Part  I.  By  W.  Schaus, 
F.Z.S. 

[Received  March  16, 1892.J 

The  following  descriptions  are  all  taken  from  specimens  iu  my 
own  collection^  and  those  of  the  Brazilian  and  Mexican  species  were 
chiefly  collected  by  myself. 

Fam.  AGARi&rriDiB. 
Othria  meridionalis,  sp.  nov. 

Velvety  black  ;  the  primaries  with  a  narrow  transverse  band  of  a 
creamy  white,  extending  from  the  middle  of  the  subcostal  vein  to 
close  to  the  inner  angle.  Underneath  the  transverse  band  is  slightly 
wider  than  on  the  upper  surface. 

Expanse  34  mm. 

Hob,  PetropoUs,  Brazil. 

Fam.  Zyganida. 

Uarrisina  janeira,  sp.  nov. 

Dull  greenish  black ;  the  second  and  third  abdominal  segments 
br^ht  red. 

Expanse  26  mm. 

Hab,  Petropolis,  Brazil. 

Harrisina  oantasi,  sp.  nov. 

Dull  black ;  a  bright  orange  spot  on  either  side  of  the  collar. 

Expanse  21  mm. 

Hab,  Novo  Friburgo,  Brazil. 

Harrisina  eminens,  sp.  nov. 

Bluish  black  ;  the  base  of  the  wings  yellow  and  on  the  primaries 
a  yellow  mark  crossing  the  wing  from  the  subcostal  vein  at  about 
two  thirds  from  the  base  and  extending  to  the  outer  margin  just 
above  the  inner  angle ;  this  mark  is  somewhat  in  the  shape  of  a  T, 
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ha?ing  the  upper  portion  along  the  snhcostal  yein.    At  the  base  of 
the  abdomen  a  short  lateral  ydlow  streak. 

£xpanse  28  mm* 

Hob,  Tijuca,  Brazil. 

This  species  bears  a  very  strong  resemblance  to  Dyeladia 
eorrMoides^  Felder. 

EUPTKA  PSITTACUS,  Sp.  nOT. 

Primaries  aboTc  doll  metallic  green,  with  the  outer  margin  broadly 
black ;  underneath  bright  metifiic  green^  except  the  apical  third 
which  is  black.  Secondaries  above  black,  the  costal  margin  bright 
metallic  green,  and  the  inner  margin  shot  with  bluish  green  ; 
midemeath  bright  metallic  green,  with  a  very  narrow  black  outer 
margin.  Head  and  thorax  black ;  a  white  spot  behind  the  eyes,  and 
six  white  spots  on  the  thorax.  Abdomen  above  black,  with  a  sub* 
dorsal  row  of  white  spots,  the  one  on  the  first  segment  being  much 
larger  than  the  others;  laterally  metallic  green;  underneath 
brownish  black,  with  two  rows  of  large  white  spots.  Coxse  white. 
Antenns  black. 

Expanse  41  mm.    Four  males. 

Hab.  Peru. 

EUFTRA  CONSORS,  Sp.  UOV. 

Primaries  above  dark  green  with  a  golden  tinge,  the  outer  margin 
broadly  black ;  near  the  end  of  the  cell  a  small  hyaline  spot ; 
ondemeath  the  same  as  above  but  of  a  brighter  metallic  green,  and 
there  is  a  second  small  spot  denuded  of  scales  just  beyond  the  cell, 
and  in  some  specimens  a  third  similar  spot  below  the  middle  of  the 
median  vein.  Secondaries  above  black,  the  costal  margin  bright 
green,  at  the  base  of  the  inner  margin  a  small  white  spot  and  a 
small  semihyaline  streak  in  the  cell ;  underneath  bright  green,  with 
the  spots  as  above  and  a  narrow  black  outer  margin.  Thorax  black, 
with  white  spots  as  in  E,  pnttacus.  Abdomen  above  black,  golden 
between  the  segments,  and  a  subdorsal  row  of  small  white  spots ; 
laterally  golden;  underneath  brown,  with  an  outer  row  of  white  spots. 

Expanse  44  mm. 

Hab.  Peru. 

EUPYRA  AURATA,  Sp.  UOV. 

Wings  above  dull  golden  green.  The  inner  margin  of  the 
secondaries  black.  Underneath  the  same  as  above,  with  the  apex 
and  the  outer  margin  of  the  primaries  dark  brown.  Head  black, 
two  small  white  spots  on  the  irons  and  a  similar  spot  behind  each 
antenna.  Thorax  black  with  white  spots.  Body  golden,  with  a 
black  snbdorsal  band  and  a  narrow  black  transverse  line  separating 
each  segment ;  laterally  a  broad  brown  band  with  a  row  of  large 
silTer  spots ;  dorsally  there  are  two  small  white  spots  on  the  first 
segment. 

Expanse  42  mm.    Two  females. 

Hab,  Peru. 
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EVPYRA  BACCBANSy  8p.  nOT. 

Primaries  above  dark  green,  with  a  broad  black  outer  margin  and 
a  white  spot  at  the  base  of  the  costa ;  underneath  the  wings  are 
more  of  a  dull  golden  green,  the  outer  margins  bladdsh  brown. 
Secondaries  above  black,  a  few  dark  green  scales  between  the  second 
and  third  median  nervules;  underneath  golden  green.  Antennae 
black  with  white  tips.  Thorax  black,  two  white  spots  mingled 
with  bluish  scales  on  the  collar  and  similar  spots  on  the  thorax. 
Abdomen  black,  a  subdorsal  and  two  lateral  rows  of  small  white 
spots,  each  spot  having  anteriorly  a  cluster  of  bright  blue  scales. 

Expanse,  S  45  mm.,  $  48  mm. 

Hab.  Peru. 

ISANTHRBNE  6AZA»  Sp.  UOT. 

*  Primaries  jellowish  hyaline,  darker  along  the  costal  and  inner 
margins ;  the  outer  and  inner  margins  with  a  Tcr j  narrow  black 
border,  the  apices  broadly  black ;  at  the  base  of  the  wings  a  few 
blue  scales.  Secondaries  above  yellowish  hyaline,  the  outer  margin 
very  narrowly  bordered  with  black,  the  inner  margin  very  narrowly 
orange ;  underneath  the  same  as  above,  with  the  costal  margins  of  a 
much  deeper  yellow.  Frons  orange.  Metallic  blue  spots  at  the  base 
of  the  antennee.  Collar  orange,  with  two  black  spots  having  bright 
blue  centres.  Tegulse  orange  inwardly,  black  outwardly.  Thorax 
black,  with  two  patches  of  metallic  blue  scales.  Abdomen  above  with 
the  first  segment  yellow,  the  following  segments  orange  with  two  rows 
of  transversely  elongated  metallic  blue  spots  bordered  with  black,  the 
black  meeting  subdorsally ;  these  spots  are  placed  on  the  posterior 
portion  of  each  segment;  laterally  are  similar  blue  and  black 
markings  ;  underneath  abdomen  pale  yellow. 

Expanse  37  mm.      $  . 

Hab.  Peru. 

Gymnelia  serra,  sp.  nov. 

Primaries  yellowish  hyaline,  the  margins  broadly  bordered  with 
black.  A  black  mark  at  the  end  of  the  cell.  Secondaries  whitish 
hyaline,  the  outer  margin  broadly  black.  Antennee,  head,  and 
thorax  black ;  two  small  dark  metallic  blue  spots  on  the  collar. 
Abdomen  velvety  black,  with  a  lateral  row  of  dull  red  spots  separated 
by  clusters  of  dark  metallic  blue  scales. 

Expanse  40  mm.      $  . 

Hab.  Rio  Janeiro,  Brazil. 

PSEUDOMYA  PELLUCIDA,  Sp.  nOV. 

MaU,  Primaries  with  the  basal  half  semihyaline,  black,  the 
apical  half  hyaline.  Secondaries  hyaline,  a  few  dark  scales  along 
the  costal  margin.     Body  black,  subdorsally  velvety  black. 

Expanse  20-24  mm. 

Female.  Primaries  entirely  semihyaline  black.  Secondaries 
slightly  more  transparent.     Body  as  in  the  male. 

Expanse  29  mm. 

Hob.  Rio  Janeiro,  Brazil. 
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PSETDOMTA  TUUCA,  Sp.  DOT. 

Female.  Primaries  semihjaline  black.  Secondaries  hyaline, 
darker  towards  the  outer  margin.  Head  black ;  thorax  orange ; 
ibdomen  black  above,  whitish  underneath. 

Expanse  30  mm. 

Hab,  Tijuca,  Brazil. 

PSEUDOMYA  Bf  U8CA,  Sp.  nOV. 

Wings  black,  semihjaline  and  iridescent.  Head,  thorax,  and 
first  al^ominal  segment  black  ;  abdomen  otherwise  bright  yellow. 
The  sexes  are  similar. 

Expanse  23  mm. 

Hah.  Jalapa,  Mexico. 

COSMOSOMA  HARPALYCE,  Sp.  UOV. 

Primaries  hyaline,  the  inner  and  outer  margins  very  narrowly 
black,  the  apex  broadly  black,  a  black  spot  at  the  end  of  the  cell. 
Secondaries  hyaline,  the  outer  margin  narrowly  black,  more  widely 
80  at  the  apex  and  along  the  inner  margin.  Antennae,  head,  and 
thorax  black,  the  latter  reddish  outwardly.  Abdomen  above  dull 
black,  with  two  reddish  spots  at  the  base ;  underneath  yellowish, 
except  the  last  two  segments,  which  are  black. 

Expanse  34  mm. 

Hab.  Petropolis,  Brazil. 

Dtcladia  catherina,  sp.  nov. 

Wings  hyaline,  the  apices  black,  the  margins  very  narrowly 
black.  Antenusd,  head,  thorax,  and  abdomen  black.  A  large 
crimson  spot  on  each  side  of  the  thorax,  and  a  round  crimson  spot 
on  each  side  of  the  fourth  segment  of  the  abdomen. 

Expanse  26  mm.  c^ . 

Hab,  Santa  Catharina,  Brazil. 

Dycladia  rogbnhoferi,  sp.  nov. 

Wings  hyaline.  Primaries  with  the  apices  and  Mnge  black ;  a 
little  ydlow  at  the  base  of  the  wing.  Frons  white.  Head,  thorax, 
and  abdomen  bright  yellow,  with  a  subdorsal  black  line. 

Expanse  19  mm. 

Hab,  Petropolis.     Brazil. 

This  species  is  most  closely  allied  to  Dycladia  felderi,  Druce,  but 
differs  in  the  subdorsal  markings  and  the  smaller  extent  of  black  at 
the  apices  of  the  primaries. 

Dycladia  bpimetheus,  sp.  nov. 

Wings  hyaline,  with  the  margins  rather  broadly  black,  especially 
the  apices ;  base  of  the  primaries  red ;  a  small  black  mark  at  the 
end  of  the  cell  of  the  same  wing.  Head  black.  Thorax  and  base 
of  the  abdomen,  laterally,  red  ;  abdomen  otherwise  black. 

Expanse  25  mm.     $  . 

Hab,  Novo  Friburgo,  Brazil. 
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Dtcladia  brotkab,  >p.  nor. 

Pritnariefl  hyaline,  the  outer  ranrgin  brokdly  black,  the  inner 
margin  narronlf  bo,  a  amall  black  spot  at  the  end  of  the  cell ;  the 
hyaline  portion  of  the  primariea  it  white  croaaed  hy  Ihlack  veins, 
until  the  end  of  the  cell,  beyond  which  and  np  to  the  mar^nal 
border  the  hyaline  portion  ia  yellowish  with  orange  veins.  Second- 
aries hyaline,  the  outer  niarg:in  broadly  black.  Head  and  thorax 
black,  collar  and  t^ulee  crimson.  Abdomen  black,  laterally  crimson, 
doTSally  on  the  first  segment  are  two  conapicaoos  ailTcry-white 
■pota. 

Expanse  22  mm. 

Hab.  SanU  Catharina,  Brazil. 

ASQYROIIDES  HAGON,  Bp.  DOV. 

Wings  yellowish  hyaline,  fringe  black.     Body  black. 

Expanse  29  mm. 

Hab.  Santa  Catharina.  Branl. 

Trichura  cyanba,  ap.  nov. 

Wings  hyaline,  yellowish  along  the  costal  margins,  and  nnrrowly 
bordered  with  black  on  the  outer  and  inner  margins.  A  minute 
blue  spot  at  the  base  of  the  primaries.  Antennee  black.  Frona 
metallic  bine.  Thorax  black  ;  two  metallic  blue  spots  on  the 
collar.  Abdomen  black ;  subdorsal  blue  spots  on  the  first 
three  and  the  last  segment.  Underneath,  at  the  base  of  the  abdo- 
men, two  ailTery-white  streaks.  Legs  black  outwardly,  dark 
metallic  blue  inwardly. 

Expanse  38  mm. 

Sab.  Petropolis,  Brazil. 

SvNTRICHDRA  DORRT.  Sp.  OOT. 

Wings  h valine.  Primaries  narrowly  margined  with  black. 
Secondaries  having  only  the  costa  and  apex  black.  Head  and  thorax 
black,  with  a  yellow  lateral  streak.  Abdomen  black,  with  a  lateral 
row  of  yellow  spots.     Abdomen  below  whitish. 

Expanse  21  mm.     cf . 

Bab.  Petropolis,  BraiiL 

Fam,  Archidx. 

ACLYTIA  PRTRA,  Sp.  DOT. 

Primaries  brownish  black,  with  all  the  veins  clearly  defined. 
Secondaries  hyaline,  with  a  broad  black  margin.  Head  and  thorax 
black  ;  a  metallic  bine  spot  between  the  antennse.  Abdomen  dor- 
sally  black,  laterally  metslUc  blue,  underneath  white.  Legs  black  ; 
joints  and  coxee  wlute. 

Expanse  32  mm. 

B<A.  Peru. 
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ACLTTIA  HECALE,  Sp.  nOY. 

Primaries  doll  black,  faintly  hyaline  in  the  disk  and  darkest  on 
the  margins  and  at  the  end  of  the  cell.  Secondaries  hyaline,  with  a 
broad  black  margin.  Antennae,  head,  and  thorax  black ;  two 
crimson  spots  behind  the  antennae.  Abdomen  black,  with  a  lateral 
band  of  metallic  blue.     Base  of  all  the  legs  bright  crimson. 

Expanse  39  mm.      $  . 

Hab.  Petropolis,  Brazil. 

Charidea  inachia,  sp.  noY. 

Female.  Primaries  above  velvety  black,  with  a  large  orange 
space  extending  in  its  anterior  portion  from  the  base  along  the 
subcostal  vein  to  beyond  the  cell,  and  posteriorly  along  the  sub- 
median  vein  to  close  upon  the  inner  angle,  and  divided  by  two  black 
lines,  one  just  below  the  median  vein,  the  other  just  above  the 
sabmedian  ;  a  small  black  transverse  mark  at  the  end  of  the  cell. 
Secondaries  velvety  black.  Underneath  black,  with  a  large  trian- 
gular orange  spot  on  the  primaries.  Head  and  thorax  black. 
Abdomen  above  steel-blue,  with  two  black  dorsal  lines ;  underneath 
black. 

Expanse  33  mm* 

Hab.  Petropolis,  Brazil. 

MeTRIOPHYLA  LENA,  Sp«  UOV. 

Primaries  above  velvety  black,  fringe  white ;  the  basal  third  of 
the  costal  margin  narrowly  white.  Secondaries  above  black,  glossed 
with  dark  blue  ;  the  outer  margin  narrowly,  the  apex  broadly,  white. 
Underneath  :  win^  black,  glossed  with  dark  blue ;  the  apices  and 
outer  margins  white.  Antennae  black.  Head  crimson.  Frons 
white.  Thorax  black,  with  a  white  spot  on  either  side.  Abdomen 
black  above,  tinged  with  dark  blue ;  underneath  black,  with  a  white 
ventral  line.     Anus  crimson.     Legs  black  exteriorly,  white  inwardly. 

Expanse  36  mm. 

Hah.  Peru. 

AUTOMOLIS  ELI8SA,  sp.  UOV. 

Wings  pale  yellow,  secondaries  slightly  hyaline.  Head  orange. 
Collar  and  thorax  yellow.  Abdomen  dorsally  black,  except  fourth 
and  fifth  segments,  which  are  orange  with  two  black  subdorsal  spots ; 
abdomen  laterally  and  underneath  orange,  with  three  lateral  black 
spots  on  the  third,  fourth,  and  fifth  segments. 

Expanse  54  mm.     $ . 

Hab.  Bio  Janeiro,  Brazil. 

Galbthalea  peruviana,  sp.  nov* 

Male,  Primaries  above  white,  shaded  with  greenish  grey ;  along 
the  costal  margin  five  large  irregular  black  spots,  also  three  similar 
spots  on  the  inner  margin  and  three  small  black  spots  on  the  outer 
margin ;  underneath  the  spots  are  suffused  and  occupy  nearly  the 
entire  wing,  forming  a  broad  submarginal  band.     Secondaries  above 
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white,  slightly  hyaline,  the  apex  hroadly,  the  outer  margin  faintly, 
clouded  with  black  ;  underneath  the  same,  with  a  long  black  spot 
on  the  costal  margin.  Antennae  black,  with  a  broad  white  emce 
near  the  base  and  also  near  the  tip.  Head  white.  Thorax  white, 
spotted  with  black.  Abdomen  abo?e  brown,  the  last  three  segments 
yellow  with  subdorsal  black  spots  ;  underneath  white.     Anus  black* 

Expanse  32  mm. 

Hab,  Peru. 

Ctbnucha  azteca,  sp.  noY. 

Primaries  brownish  green.  Secondaries  bluish  black.  Fringes 
on  all  the  wings  white.  Head  and  thorax  black,  collar  crimson. 
Abdomen  dark  metallic  blue.     Anus  crimson. 

Expanse  38  mm. 

Hab.  City  of  Mexico. 

Very  closely  allied  to  Jpistosia  terminalii.  Walker. 

Theagbs  yestalis,  sp.  nov. 

White  ;  wings  semihyaline,  slightly  iridescent. 
Expanse  22  mm. 
Hab,  Peru. 

EVCEREON  LADAS,  Sp.  UOY. 

Male,  Primaries  grey;  the  veins,  a  median  and  a  marginal 
angulated  band,  some  streaks  between  the  yeins  on  the  extreme 
margin,  and  a  few  shades  at  the  base  of  the  wings  dark  brown ; 
there  is  a  minute  spot  in  the  middle  of  the  cell  connected  with  a 
similar  spot  at  the  end  of  the  cell  by  a  fine  black  line.  Secondaries 
dark  brown.  Head  and  thorax  grey,  with  brown  spots  on  the  collar. 
Abdomen  brown  dorsally,  the  kst  three  segments  yellow ;  under- 
neath two  white  streaks. 

The  female  is  paler  on  the  primaries,  and  the  secondaries  are 
greyish  with  darker  margins. 

Expanse  28  mm. 

Hab.  Bio  Janeiro,  Brazil. 

AmAXIA  HEBE,  sp.  UOY. 

Male.  Primaries  above  pale  yellow,  a  large  purplish-brown  spot 
broadly  bordered  with  roseate  occupying  the  base  of  the  wings  for 
one  third  from  the  base  along  the  subcostal  vein,  and  the  entire 
inner  margin,  except  a  small  yellow  spot  about  the  middle  of  the 
inner  margin.  At  the  apices  two  small  brownish  spots  surrounded 
by  roseate.  The  intermediate  yellow  space  with  widely  separated 
and  very  small  indistinct  pinkish  spots.  Secondaries  above  slightly 
hyaline,  rose  colour,  whitish  along  the  costal  margin.  Underneath 
whitisli  .the  base  of  the  primaries  roseate,  the  apical  spots  smaller 
than  1 A  the  upperside.  Head  yellow  above,  crimson  underneath. 
Collar  yellow,  thorax  and  abdomen  dorsally  crimson ;  underneath 
whitish. 

Expanse  33  mm. 

Hab.  Rio  Janeiro,  Brazil. 
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AllAXIA  PYOA,  Sp.  HOT.  • 

Female.  Primaries  aboTe  pale  yellow ;  the  entire  basal  portion 
to  the  inner  angle,  except  the  costa,  purplish  brown,  faintly  mottled 
with  red,  especially  on  the  veins  and  the  margins  of  this  dark  space  ; 
fbnr  elongated  brown  spots,  exteriorly  shaded  with  red,  at  the  apex  ; 
i  margioal  row  of  small  brown  spots,  and  a  few  other  similar  minute 
spots  scattered  over  the  yellow  portion ;  underneath  pale  yellow, 
with  the  entire  inner  margin  and  base,  except  the  costa,  dull  brown  ; 
four  brown  spots  at  the  apex.  Secondaries  above  brown,  the  costal 
margin  and  apex  yellow ;  underneath  yellow.  Head  and  collar 
jellow.  Thorax  and  abdomen  dorsally  brown.  Abdomen  under- 
neath white.     Legs  yellow. 

Expanse  33  mm. 

Hob.  Rio  Janeiro,  Brazil. 

ScApnus  JTJNO,  sp.  nov. 

Female.  Primaries  pale  purplish  brown,  a  white  spot  at  the  base 
near  the  inner  margin,  beyond  this  a  transverse  yellow  band  from 
the  subcostal  to  the  submedian  vein,  and  on  this  band  is  a  wavy 
reddish  line ;  close  beyond  it  and  just  above  the  inner  margin  are 
three  small  yellowish  spots  ;  a  submarginal  row  of  four  hyaline  spots 
and  a  marginal  row  of  small  irregular  yellow  spots.  Fringe  alter- 
nately yellow  and  brown.  Secondaries  roseate,  fringe  yellow.  Head 
jellow.    Thorax  brownish.     Abdomen  fawn-colour. 

Expanse  39  mm. 

Hab.  Petropolis,  Brazil. 

Idalus  ortus,  sp.  nov. 

Female.  White,  the  disk  of  the  primaries  sliehtly  iridescent,  a 
few  black  specks  at  the  base  of  the  primaries,  and  some  short  black 
marks  just  beyond  the  cell,  a  conspicuous  black  dot  near  the  outer 
margin  below  the  apex.  Head  and  thorax  white,  pinkish  between 
the  antennae.     Abdomen  white,  dorsally  shaded  with  pink* 

Expanse  37  mm. 

Hab.  Rio  Janeiro,  Brazil. 

Amxles  byblis,  sp.  nov. 

Primaries  above  dark  brown,  a  space  at  the  base,  and  a  large 
suhapical  space  on  the  outer  margin,  testaceous,  with  two  rows  of 
paler  spots.  About  the  middle  of  the  costal  margin  are  two  nearly 
contiguous  testaceous  spots,  and  likewise  two  about  the  middle  of 
the  inner  margin.  Secondaries  above  blackish,  a  yellow  basal  spot 
on  the  costa.  Underneath  dull  brown,  orange  at  the  base  of  the 
four  wings,  and  orange  shades  alons^  the  basal  half  of  the  costal  and 
inner  margins  of  the  primaries.  The  subapical  patch  on  the  outer 
margin  as  on  the  npperside.  Head  and  thorax  yellow,  with  two 
broad  brown  bands.  Abdomen  dorsally  dark  brown,  laterally  yellow, 
with  two  rows  of  black  spots  ;  underneath  whitish. 

Expanse  37  mm. 

Bab.  Coroovado,  Rio  Janeiro. 
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Ammalo  thrailkilli,  8p.  nOT. 

Primaries  dark  brown,  indistinctly  mottled  with  paler  scales. 
Secondaries  reddish  yellow.  Head  and  thorax  brown.  Abdomen 
dorsally  red,  with  transverse  black  bands ;  underneath  brownish. 

Expanse  55  mm. 

Hab.  Paso  de  San  Juan,  Vera  Cruz,  Mexico. 

HaLISIDOTA  ORUBA,  Sp.  UOY. 

Primaries  above  pale  fawn-colour,  mottled  with  brown,  a  brown 
line  extending  through  the  middle  of  the  wing,  from  the  base  to  the 
apex,  a  brown  discal  spot,  a  marginal  and  a  submarginal  row  of  brown 
spots.  Secondaries  whitish,  a  row  of  small  spots  on  the  apical  half 
of  the  outer  margin.  Head  and  thorax  fawn-colour,  with  a  central 
brown  line.  Abdomen  fawn-colour  dorsally,  white  laterally  and 
underneath. 

Expanse  58  mm. 

Hah,  Petropolis,  Brazil. 

Sychesia  hartmanni,  sp.  noT. 

Primaries  dark  brown,  an  indistinct  wavy  submarginal  shade. 
Secondaries  black-brown,  faintly  hyaline  in  the  disk.  Head  and 
thorax  above  brown,  an  orange  spot  at  the  base  of  the  antennae ; 
thorax  underneath  orange.  Abdomen  dorsally  black,  laterally  orange, 
underneath  brown. 

Expanse  40  mm. 

Hab,  Petropolis. 

Sychesia  jankira,  sp.  nov. 

Male.  Primaries  aboye  light  brown,  with  numerous  transTcrse 
pale  streaks,  all  the  veins  orange-brown;  secondaries  yellowish 
white,  black  on  the  margins.  Head  and  thorax  brown,  the  collar 
edged  with  dull  orange.  Abdomen  dorsally  orange,  the  first  s^- 
ment  unspotted,  the  following  three  with  large  transverse  black 
spots,  the  other  segments  with  subdorsal  black  spots;  abdomen 
underneath  brown,  wavy  along  the  sides  where  confluent  with  the 
orange.     The  anus  dark  brown. 

The  female  differs  in  having  the  secondaries  entirely  dull  brownish 
black. 

Expanse  52  mm. 

Hab.  Bio  Janeiro,  Brazil. 

Phagoptera  schaffebi,  sp.  nov. 

Primaries  white,  mottled  with  brown,  chiefly  across  the  centre  of 
the  wing.  Two  orange  basal  spots,  beyond  which  is  a  broken  curved 
row  of  orange  spots,  and  orange  spots  at  the  end  of  the  cell ;  two 
rows  of  orange  spots  beyond  the  cell,  and  an  orange  spot  at  the 
extremity  of  each  vein.  Secondaries  whitish,  with  black  margins. 
Head  and  thorax  brown,  spotted  with  orange.    Abdomen  dorsally 
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with  the  basal  half  brown,  otherwise  orange ;  underneath  brown, 
a  lateral  row  of  orange  spots. 

Expanse  53  mm. 

Eab,  Petropolisy  Brazil, 

PHiSGOPTERA  PROBA,  Sp.  nOV. 

Primaries  fawn-colour,  minutely  speckled  with  darker  scales. 
Secondaries  yellow,  slightly  hyaline  at  the  base  and  in  the  disk. 
Head  and  thorax  brown,  two  black  dots  on  the  collar.  Abdomen 
yeUow  dorsally,  pale  brown  underneath. 

Expanse  80  mm. 

Hab.  Paso  de  San  Juan^  Vera  Cruz. 

POEGOPTERA  NOTATA,  Sp.  nOY. 

Primaries  brown,  with  three  large  yellowish-white  spots  on  the 
costal  margin.  Secondaries  whitish,  with  the  veins  and  margins 
brown,  and  a  yellow  spot  at  the  base  on  the  costal  margin.  Head 
and  thorax  brown ;  two  yellow  dots  on  the  collar,  and  a  large 
yeUow  spot  on  either  side  of  the  thorax.  Abdomen  black  dorsally, 
with  narrow  crimson  transverse  bands ;  underneath  brown,  with  two 
rows  of  white  spots. 

Expanse  51  mm. 

Hab,  Petropolis,  Brazil. 

Phagoftera  granifera,  sp.  nov. 

Primaries  dark  brown,  crossed  by  six  rows  of  yellowish-brown 
spots ;  a  small  white  space  at  the  base,  another  on  the  middle  of 
tne  costal  margin,  and  a  third  subapical.  Secondaries  uniform 
blackish  brown.  Head  and  thorax  brown,  spotted  with  yellow  and 
white.  Abdomen  dorsally  brown  on  the  first  four  segments,  subse- 
(jaently  orange;  underneath  whitish,  laterally  orange  with  some 
minnte  whitish  spots. 

Expanse  45  mm. 

Hob,  Petropolis,  Brazil. 

Phagoptera  ursina,  sp.  nov. 

Primaries  rich  brown  ;  a  large  irregular  whitish  spot  at  the  base 
of  the  wings ;  a  whitish  spot  on  the  costa  at  a  third  from  the  base, 
•ad  a  large  whitish  spot  extending  from  the  costa  just  beyond  the 
middle  of  the  wing,  and  inwardly  contiguous  to  a  small  pinkish 
crescent  at  the  end  of  the  cell ;  an  irregular  and  sometimes  broken 
band  of  white  along  the  outer  margin,  extending  from  just  below  the 
ipex  to  the  inner  angle.  Secondaries  above  duller  brown,  the  costa 
mottled  with  white.  Underneath  pale  brown,  the  spots  on  the 
prunaries  less  distinct,  and  on  the  secondaries  there  are  two  large 
whitish  spots  on  the  costal  margin.  Head  and  thorax  pale  brown, 
^th  a  broad  whitish  band  on  either  side.  Abdomen  above  pink, 
with  a  subdorsal  row  of  black  spots ;  underneath  white  ;  laterally  a 
row  of  black  spots. 

Expanse,  ^  42  mm.,  $  53  mnu 

Bdb.  Bk>  Janeiroy  Brazil* 
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ECPANTHBRIA  PEIXUCIDA,  8p.  DOT. 

Male.  Primaries  hyaline,  exeept  the  hase  and  the  costal  and  inner 
margins,  which  are  white  spotted  with  grey  edged  with  black. 
Secondaries  hyaline,  except  along  the  costal  and  inner  margins,  which 
are  white,  the  costal  margin  being  spotted  with  black.  In  some 
specimens  there  is  a  black  spot  at  the  anal  angle.  Head  and  thorax 
light  grey,  with  darker  spots  edged  with  black.  Abdomen  doraally 
bluish  black ;  ventrally  white. 

Expanse  55  mm. 

The  female  has  the  body  as  in  the  male.  The  primaries  are 
white  crossed  by  six  rows  of  large  grey  spots  edged  with  black. 
The  secondaries  are  black,  with  the  costal  and  outer  margins  white 
spotted  with  grey,  and  there  is  a  white  band  starting  from  the 
costal  margin  beyond  the  middle  and  extending  half«?ay  across  the 
wing. 

Expanse  62  mm. 

Hab.  Rio  Janeiro,  Brazil. 

Carales  celer,  sp.  nov. 

Primaries  above  light  brown  ;  a  black  dot  at  the  end  of  the  cell ; 
a  basal  and  a  median  irregular  transverse  row  of  small  and  widely 
separated  blackish  streaks;  a  minute  blackish  streak  at  the  apex 
and  also  one  at  the  inner  angle.  Secondaries  above  smoky.  Under- 
neath :  primaries  brown ;  a  large  dark  patch  at  the  end  of  the  cell ; 
the  secondaries  paler,  with  a  median  transverse  smoky  band.  Head 
and  thorax  light  brown.  Abdomen  brown  dorsally,  yellow  late- 
rally, light  brown  underneath. 

Expanse  38  mm. 

Hab.  Rio  Janeiro,  Brazil. 

Opharus  lugubris,  sp.  nov. 

Dark  grey,  the  abdomen  laterally  shaded  with  pale  grey. 
Expanse  56  mm. 
Hab.  Petropolis,  Brazil. 

Opharus  morosus,  sp.  nov. 

Primaries  grey,  a  darker  shade  crossing  the  cell  near  it«<extremity, 
and  a  similar  undefined  shade  just  beyond  the  cell.  Secondaries 
white  with  grey  margins.  Head  and  thorax  grey.  Abdomen  very 
light  grey,  darker  subdorsally. 

Expanse  42  mm. 

Hab.  Peru. 

Sermyla  morta,  sp.  nov. 

Primaries  above  brownish  black,  yellow  along  the  costal  margin  for 
two  thirds  from  the  base,  which  yellow  is  joined  at  its  extremity  by  an 
oblique  yellow  band  crossing  the  wing  from  the  costal  margin  to 
the  outer  margin  just  above  the  inner  angle ;  underneath  blacl^  with 
a  yellow  space  at  the  base,  and  the  yellow  oblique  hand  as  on  the 
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to  nearly  the  outer  margin  on  both  the  primaries  and  secondaries, 
the  former  having  also  a  transverse  subapical  orange  spot.  Head 
and  thorax  black.   Tegulee  orange.    Abdomen  black,  orange  laterally. 

£xpanse  35  mm. 

Hab.  Peru. 

Ardonea  metallica,  sp.  nov. 

Primaries  above  greenish  black.  Secondaries  metallic  blue. 
Underneath  all  the  wings  metallic  bluish  green.  Head  and  thorax 
black.     Abdomen  dark  green. 

Expanse  30  mm. 

Hab.  Peru* 

EUDULE  VENATA,  Sp.  UOV. 

Wings  orange-red  ;  the  primaries  with  the  apex  and  outer  margin 
black ;  the  subcostal  and  median  veins  black  ;  a  black  streak  in  the 
cell,  and  a  long  black  streak  below  the  median  vein  ;  a  transverse 
subapical  black  line  from  the  costa  to  the  middle  of  the  outer  margin. 
Secondaries  with  the  apex  broadly  black ;  the  outer  margin  narrowly 
black.     Body  orange. 

Expanse  20  mm. 

Hab.  Peru. 

EUDULE  AURATA,  Sp.  UOV. 

Primaries  above  golden  yellow ;  the  subcostal  vein  and  base  of 
median  vein  black  ;  a  large  dusky  circle  on  the  outer  half  of  the 
wing  connected  by  a  dusky  line  wilh  the  inner  angle.  Secondaries 
above  golden  yellow  ;  an  irregular  dusky  line  starting  from  the 
base  and  following  the  contour  of  the  wing  to  the  anal  angle.  Under- 
neath the  wings  are  yellow,  the  costal  margin  of  the  primaries 
black.    Body  yellow. 

Expanse  25  mm. 

Hab.  Bio  Janeiro,  Brazil. 

Very  similar  to  Eudule  citrosa,  Hubner,  which  differs  in  having 
all  the  veins  along  the  outer  margins  black. 

Fam.    MELAMERIDiB. 
ViRBIA  VARIANS,  Sp.  nOV. 

Primaries  above  brown ;  at  the  base  a  broad  but  short  longitudinal 
streak,  and  beyond  this  a  white  spot.  Sometimes  the  spot  is  absent 
and  at  other  times  absorbed  by  the  longitudinal  streak.  Secondaries 
above  orange,  with  broad  black  costal  and  outer  margins.  Under- 
neath the  wings  are  orange,  with  the  costal  and  outer  margins 
broadly  brown.  Head  and  thorax  brown*  Body  orange,  black  sub- 
dorsally  and  below. 

Expanse  31  mm. 

Hab.  Peru. 

Allied  to  Firbia  bretfilinea^  Walker. 
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ViRBIA  PARYA,  8p.  DOY. 

Primaries  above  brown  ;  underneath  orange,  with  brdwn  margins, 
the  outer  being  the  broadest.  Secondaries  above  black ;  a  broad 
orange  band  from  the  base  to  nearly  the  outer  margin,  just  below 
the  apex ;  the  inner  margin  and  anal  angle  narrowly  orange  ;  under- 
neath the  same  as  aboYC.  Head  and  thorax  brown.  Abdomen 
black  dorsallj,  orange  laterally,  white  underneath. 

Expanse  25  mm. 

Hab,  Peru. 

Allied  to  Virbia  minuta,  Felder. 

LVCES  MABRA,  Sp.  UOY. 

Primaries  above  black  ;  a  transverse  orange  band  from  the  middle 
of  the  costal  margin  to  the  inner  angle ;  underneath  black,  the  trans- 
verse baud  much  broader,  and  two  greyish  streaks  at  the  base  of  the 
wing.  Secondaries  above  orange ;  the  costal  margin  narrowly,  the 
outer  and  inner  margins  very  broadly  black ;  underneath  the  same, 
except  that  the  inner  margin  is  also  orange,  and  there  is  a  white 
streak  on  the  costal  margin  at  its  base.  Head  and  thorax  black. 
Abdomen  black  dorsally ;  laterally  a  narrow  yellow  streak ;  under- 
neath white. 

Expanse  38  mm. 

Hab.  Petropolis,  Brazil. 

SCEA  SOLARIS,  Sp.  UOV. 

Primaries  black  ;  a  large  yellow  space  extending  from  the  base  to 
close  to  the  centre  of  the  outer  margin,  this  space  follows  anteriorly 
along  the  costa  to  beyond  the  cell,  and  then  crosses  the  wing 
obliquely  ;  the  veins  and  a  conspicuous  streak  in  the  cell  are  also 
blacK.  Secondaries  black  ;  a  yellow  streak  beginning  towards  the 
end  of  the  cell  and  extending  beyond  it.  Underside  the  same  as  the 
npper.     Body  dull  black. 

Expanse  33  mm. 

Hab,  Peru. 

Gangamela  aymara,  sp.  nov. 

Male,  Primaries  above  bright  yellow :  the  base  black  ;  the 
costal  and  subcostal  veins  finely  black  ;  the  apex  and  outer  margin 
broadly  black ;  the  inner  margin  narrowly  blnck  and  glossed  with 
dark  blue;  underneath  similar,  except  that  a  portion  of  the  base  and 
inner  margin  are  pearl-white  instead  of  black  and  there  is  no  blue 
gloss.  Secondaries  above  black,  glossed  with  blue  at  the  base; 
jellow  towards  the  apex,  which  is  itself  black ;  underneath  pearl- 
white  ;  the  costal  margin  yellow  ;  the  apex  narrowly  black.  Head 
black,  frons  white.  Thorax  dark  blue.  Abdomen  above  blue,  with 
i  subdorsal  jellow  line ;  underneath  white. 

Expanse  24  mm. 

The/emale  has  the  primaries  above  as  in  the  male.  The  secon- 
daries above  are  entirely  dull  black,  glossed  with  blue  at  the  base 
and  along  the  inner  margin ;  underneath  the  pearly  white  is  replaced 
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by  black  and  tbe  yellow  margin  of  the  secondaries  ia  yery  iodistinet. 
The  abdomen  is  idso  black  uoderoeath. 

Expanse  29  mm. 

Sab.  Pera. 

DaRNA  TNCAy  sp.  noT. 

Male.  Primaries  above  velvety  black,  shaded  with  metallic  bloe 
at  the  base  and  alons;  the  inner  margin ;  a  broad  orange  band  crosses 
the  wing  from  the  middle  of  the  costal  margin  to  nearly  the  inner 
angle  ;  underneath  as  on  the  upper  surface,  the  inner  margin,  how- 
ever,  denuded  of  scales.  Secondaries  above  having  the  anterior  half 
denuded,  greyish,  with  the  male  sexual  gland  ;  posterior  half  black ; 
along  the  inner  margin  bluish  ;  underneath  pale  metallic  green,  the 
outer  margin  black.     Body  metallic  blue. 

The  female  differs  in  having  the  secondaries  black,  and  the 
metallic  colour  of  the  inner  margins  more  extended. 

Expanse  35  mm. 

Sab.  Peru. 

Flayinia  dubia,  sp.  nov. 

Primaries  black,  a  large  yellow  space  at  the  base  confined  within 
the  subcostal  and  submedian  veins ;  a  large  subapical  elongated 
yellow  spot.  Secondaries  yellow,  with  all  the  margins  black. 
Underside  the  same.  Body  black ;  thorax  and  abdomen  laterally 
yellow. 

Expanse  34  mm. 

Hab.  Corcovado,  Bio  Janeiro. 

Flayinia  darna,  sp.  nov. 

Very  similar  to  Fiavinia  dubia,  Schaus ;  the  subapical  spot  smaller 
in  proportion,  and  it  is  easily  recognized  from  that  species  by  its 
smaller  size  and  white  abdomen  underneath. 

Expanse  22  mm. 

Hab.  Novo  Friburgo,  Brazil. 

Flaviniajaneira,  sp.  nov. 

Primaries  above  black,  a  long  yellow  spot  at  the  base  confined 
within  the  median  and  submedian  veins ;  a  subapical  roundish  yellow 
spot ;  the  extreme  apex  white.  Secondaries  yellow  with  black 
margins,  except  the  base  of  the  inner  and  costal  margins;  under- 
neath the  same.  BoJy  black;  collar  yellow.  Abdomen  with  a 
lateral  yellow  stripe  and  underneath  white. 

Expanse  34  mm. 

ffab.  liio  Janeiro,  Brazil. 

Most  nearly  allied  to  Fiavinia  approximana,  Walker,  but  differs  in 
the  white  itpices  of  the  primaries,  and  the  costal  margins  of  the 
secondaries,  which  in  F.  approximans  are  broadly  black,  with  a 
short  yellow  basal  streak. 

Flayinia  quicua,  sp.  nov. 

Primaries  black ;  a  basal  oblong  apot  confined  within  the  modiau 
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and  8iibmedian  Teins,  and  an  oblong  anb apical  yellow  spot;  apicea 
£uQtIj  tipped  with  white.  Secondaries  yellow  ;  the  outer  margin 
broadly  black  ;  the  costal  margin  yellow ;  a  subcostal  ill-defined 
black  band  from  the  base  to  the  apex.  Body  black ;  abdomen 
laterally  yellow,  underneath  white. 

Expanse  31  mm. 

Had.  Peru. 

Closely  allied  to  Flavinia  isU,  Hfibner,  but  has  broader  margina 
to  the  secondaries  and  is  a  smaller  insect. 

Flavinia  cbibcha,  sp.  nov. 

Primariea  above  black  ;  an  oblong  yellow  spot  at  the  base  confined 
within  the  median  and  submedian  veins;  an  elongated  subapical 
yellow  B\\ot*  Secondaries  yellow  ;  the  outer  margin  broadly  black, 
but  abruptly  narrowing  near  the  anal  angle;  the  costal  margin 
yellow,  in  moat  specimens  with  a  black  line  from  the  base  to  the 
apex  ;  underneath  the  same,  but  the  black  marginal  border  of  the 
secondaries  ceases  abruptly  before  reaching  the  anal  angle.  Thorax 
black ;  tegulas  orange.  Abdomen  black  dorsally ;  a  yellow  stripe 
laterally ;  white  underneath. 

Expanse  25  mm. 

Hab.  Peru. 

Mennis  sceata,  sp.  nov. 

Primariea  orange ;  the  costa  finely,  the  inner  margin  narrowly, 
the  apex  broadly,  and  the  outer  margin  black,  all  the  veins  finely 
black.  Secondaries  black,  slightly  greyish  along  the  inner  margin. 
Head,  thorax,  and  abdomen  black. 

Expanse  25  mm. 

Hob.  Peru. 

Mennis  cytherea,  sp.  nov. 

Wings  above  orange-red ;  all  the  veins  black ;  the  apex  and  outer 
margins  of  the  primaries  narrowly  black ;  the  costal  margin  of  the 
secondaries  broadly  black.    Fringe  bllick.     Body  black. 

Expanse  23  mm. 

Hab.  Peru. 

Mennis  una,  sp.  nov. 

Rfd ;  the  costal  and  outer  margina  narrowly  black  on  the  pri- 
maries ;  also  a  few  black  specks  on  the  veins  near  the  apex. 
Secondaries  with  only  the  outer  margins  black. 

Expanse  22  mm. 

Hab.  Petropolb. 

Nelo  lippa,  sp.  nov. 

Primaries  above  brownish  black;  a  broad  orange-red  median 
band  from  the  costa  to  the  submedian  vein ;  underneath  dark  grey  ; 
a  large  orange  spot  at  the  disk.     Secondaries  above  brownish  black, 
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a  few  clusters  of  reddbh  scales  about  the  centre  of  the  wing ;  a1lde^ 
neath  dark  grey,  the  veins  black ;  a  small  orange  spot  on  the  coflta 
at  its  base.  Hc»d  black,  a  white  streak  behind  the  eyes.  Thorax 
dark  brown,  a  red  spot  on  either  side.  Abdomen  brown,  a  lateral 
reddish  streak. 

Expanse  30  mm. 

ffab.  Peru. 

Nelo  caullamAi  sp.  noY. 

Primaries  red ;  the  costal  and  inner  margins  narrowly,  the  apex 
and  outer  margin  broadly  black.     Secondaries  black.     Body  black. 
Expanse  30  mm. 
Bab.  Peru* 

Melanchroia  braganza,  sp.  nov. 

Primaries  velvety  black,  the  veins  clearly  defined,  especially  towards 
the  base ;  a  transverse  subapical  white  band.  Secondaries  black, 
glossed  with  dark  blue ;  fringe  white.  Underneath  black,  glossed 
with  dark  blue ;  veins  on  secondaries  whitish ;  transverse  white 
band  on  the  primaries  as  on  the  upper  surface.  Head  black  above, 
orange  underneath.  Thorax  blue-black,  with  a  few  faint  whitish 
streaks.    Abdomen  blue-black ;  white  underneath  in  the  male. 

Expanse  38  mm. 

Hab.  Rio  Janeiro,  Brazil. 

Very  closely  allied  to  M.  dree,  Cramer. 

Melanchroia  palmeira,  sp.  nov. 

Primaries  black  ;  a  white  subapical  elongated  spot.  Secondaries 
bluish  black ;  the  apex  white.  Underneath  the  same.  Body  black ; 
the  abdomen  slightly  glossed  with  blue. 

Expanse  35  mm.     $ . 

Hab.  Palmeiras,  ^o  Janeiro. 

Eam.  LiPARiDiB. 
Agarea  minuta,  sp.  nov. 

Primaries  light  brownish  grey,  somewhat  hyaline,  with  all  the 
veins  somewhat  darker.  Secondaries  paler  and  semihyaline.  Head 
and  thorax  grey.  Abdomen  yellow,  with  a  row  of  black  subdorsal 
spots. 

Expanse  20  mm. 

ffab*  Corcovado,  Rio  Janeiro. 

Archylxjs  mexicana,  sp.  nov. 

Pure  white,  the  primaries  with  the  costal  margin  finely  black ;  a 
black  spot  at  the  end  of  the  cell,  and  a  smaller  black  spot  on  the 
inner  margin  near  the  angle.     Antennae  orange. 

Expanse  25  mm. 

Hab.  Jalapa,  Mexico. 
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Archylus  yssta,  sp*  noY. 

Silvery  white ;    the  costal  margin  of  the  primaries  indistinctly 
browD. 
Expanse  18  mm. 
ffab.  NoYo  Frihnrgo,  Brazil. 

Fam*  Ceratocampidji. 
Syssphinx  basirbi,  sp.  noY. 

Primaries  above  fawn-colour  at  the  base  and  along  the  outer 
margin,  the  median  space  darker,  and  separated  from  the  paler 
portions  by  a  basal  and  marginal  dark  brown  line  ;  almost  the  entire 
median  spaces  from  the  subcostal  to  the  submedian  vein  vitreous, 
here  and  there  flecked  with  opaque  clusters  of  scales.  Secondaries 
£iwn-eolonr,  with  a  dark  marginal  line,  beyond  which  the  wing  is 
slightly  darker  than  at  the  base ;  the  disk  of  the  wings  occupied 
hj  larf^e  vitreous  patches  as  on  the  primaries.  Body  fawn-colour, 
sHghtly  darker  on  the  first  two  segments  of  the  abdomen  dorsally. 

Expanse  104  mm.     $• 

Hab,  Rio  Janeiro. 

When  the  male  is  known,  this  species  will  require  a  new  genus. 

Othorbne  arpi,  sp.  noY. 

Male.  Primaries  deep  yellow  ;  the  veins,  inner  and  outer  margins 
greyish,  also  a  large  triangular  space  extending  along  nearly  the 
entire  costal  margin  and  defined  by  a  darker  line  starting  from  the 
costal  margin  at  one  third  from  the  base,  and  extending  obliquely  to 
the  middle  of  the  wing,  from  which  point  it  returns  to  the  costal 
margin  near  the  apex ;  this  greyish  space  becomes  paler  towards  its 
extremity  and  includes  a  la^e  yellow  discal  spot ;  a  white  spot  at 
the  base  of  the  wings.  Secondaries  reddish.  Body  deep  yellow  ; 
a  grey  and  white  spot  on  the  first  segment  of  the  abdomen. 

Expanse  70  mm. 

Bab.  Rio  Janeiro,  Brazil. 

Othorbne  janeira,  sp.  nov. 

Male.  Primaries  deep  yellow,  tinged  with  purplish  along  the 
costal  margin ;  fringe  and  veins  dark  grey ;  a  dark  grey  line  from 
the  apex  to  the  inner  margin  near  the  base,  before  reacning  which 
it  is  formed  by  a  basal  grey  line ;  at  the  base  of  the  wings  a  large 
white  spot.  Secondaries  deep  yellow,  red  along  the  inner  margin, 
and  with  a  narrow  dark  transverse  band.  Body  orange ;  reddish 
dorsally ;  a  large  white  spot  on  the  first  segment. 

Expanse  85  mm. 

Hab.  Rio  Janeiro,  Brazil. 

AUBLOCEPHALA  INYALIDA,  Sp.  UOV. 

Primaries  above  dark  brown,  tinged  with  purple ;  paler  along  the 
oater  margin ;  a  dark  line,  outwardly  shaded  with  a  sliehtly  paler 
tint,  from  the  apex  to  the  middle  of  the  inner  margin  ;  discal  point 
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white.  Secondaries  above  dark  red  ;  fringe  yellow.  Undemeatli : 
primaries  reddish ;  beyond  the  transverse  line,  which  is  purplish, 
the  wing  is  yellow.  Secondaries  underneath  yellow,  speckled  with 
reddish  ;  a  transverse  reddish  streak  ;  reddish  along  the  inner  tnar- 
gin.  Thorax  and  first  segment  of  abdomen  dorc^dly  orange-red ; 
abdomen  otherwise  dorsdly  purplish  red,  underneath  yellowish 
white. 

Expanse  42  mm. 

Hab,  Rio  Janeiro. 

Fam.  Saturniida. 

AUTOMERIS  MACARETS,  Sp.  UOY. 

Male,  Primaries  brown,  tinged  with  pinkish  ;  darker  beyond  the 
outer  transverse  line,  which  extends  from  the  middle  of  the  inner 
margin  to  the  apex ;  on  this  darker  portion  a  marginal,  wavy,  lighter 
shade;  a  narrow  basal  transverse  line ;  the  discal  spot  finely  oat- 
lined  with  dark  brown.  Secondaries  pinkish  brown ;  a  little  yellow 
between  the  ocellus  and  a  transverse  black  line  ;  the  outer  margin 
paler.  The  ocellus  small,  black,  with  a  brownish  centre  containing 
a  few  white  scales.    Thorax  brown.    Abdomen  reddish. 

Expanse  70  mm. 

The  female  is  more  of  a  pinkish  grey ;  the  space  between  the 
ocellus  and  transverse  black  line  pink.  Abdomen  reddish  brown, 
with  broad  black  transverse  bands. 

Expanse  85  mm. 

Hab.  Fetropolis,  Brazil. 

AirroMERis  nopaltzin,  sp.  nov. 

Female.  Primaries  violaceous  brown,  a  basal  transverse  shade, 
and  an  outer  dark  transverse  line,  inwardly  shaded  with  yellow.  The 
discal  spot  dark,  ill  defined,  containing  a  minute  white  spot. 
Secondaries  reddish,  paler  along  the  outer  margin ;  a  large  black 
ocellus  with  a  light  brown  centre,  containing  three  black  spots 
speckled  with  white,  the  central  spot,  which  is  the  largest,  being  also 
crossed  by  a  white  line ;  the  ocelUts  is.  externally  bordered  with 
yellow,  and  beyond  this  there  is  a  fine,  indistinct  black  line.  Thorax 
violaceous  brown.     Abdomen  red. 

Expanse  80  mm. 

Hab.  Paso  de  San  Juan,  Vera  Cruz. 

Allied  to  Automerie  rubreacens,  Walker. 

AUTOMERIS  RUBICUNDA,  Sp.  nOV. 

Male.  Primaries  above  brown  ;  the  base  fawn-colour  and  limited 
by  a  very  narrow,  transverse,  dark  line ;  a  lunular  transverse  line 
beyond  the  cell ;  the  discal  spot  dark  brown,  oblong ;  a  dark  trian- 
gular spot  on  the  costal  margin  near  the  apex.  Secondaries  above 
bright  red ;  the  ocellus  small,  black,  with  a  brownish  centre  con- 
taining a  few  white  scales :  beyond  this  a  black  transverse  line  ;  a 
snbmarginal  brownish  band,  and  a  marginal  brownish  shade  on  a 
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paler  ground.  Underneath  the  primaries  are  yellowish,  with  a  large 
blark  discal  spot  containing  a  white  point;  a  suhmarginal  dark 
hinuUir  Une.  Secondaries  underneath  reddish  hrown,  thickly 
speckled  with  black  ;  a  white  discal  point,  and  a  transverse,  lunolar 
brown  line.  Thorax  brown,  with  posteriorly  a  number  of  white 
hairs.    Abdomen  reddish. 

Expanse  54  mm. 

Bab.  Petropolis,  Brazil. 

AUTOMEBIS  TAMPHILtJS,  Sp.  UOT. 

Primaries  above  fawn-colour,  tinged  with  reddish ;  the  outer 
margin  yellowish ;  the  basal  and  outer  transverse  lines  a  little  paler 
than  the  ground-colour ;  the  outer  line  extending  from  near  the 
apex  on  the  costal  margin  to  the  inner  margin  at  three  fourths  from 
its  base.  Secondaries  yellowish  red,  the  outer  margin  paler ;  the 
ocfltns  not  very  large,  brown,  circled  with  black  and  then  with 
jellow ;  in  its  centre  a  minute  greyish  spot  with  a  white  streak  ;  a 
suhmarginal  black  line  inwardly  edged  with  yellow.  Head  and 
thorax  dark  brown.    Abdomen  reddish. 

Expanse  male  90  mm. 

Hab,  Rio  Janeiro,  Brazil. 


5.  Notes  on  the  Anatomy  and  Osteolo^  of  the  Indian 
Darter  {Ploius  melanoff aster) .  By  Frank  E.  Beddard^ 
MA.,  F.R.S.E.,  Prosector  to  the  Society. 

[Beceiyed  March  15, 1892.] 

The  structure  of  the  soft  parts  of  both  Plotus  ankinga  and 
P.  melanogaster  has  been  fairly  completely  described  by  my  two 
predecessors.  Prof.  Garrod  ^  and  Mr.  Forbes  *.  Prof.  Garrod  has  also 
giien  a  brief  account  of  some  of  the  peculiarities  of  the  third  species, 
P.  levaillanii,  in  a  later  paper '.  So  far  as  I  am  aware,  the  only 
existing  account  of  the  visceral  anatomy  of  P.  melanogaster  is  to  be 
found  in  Mr.  Forbes's  notes  upon  this  bird.  More  recently  Prof. 
Fiirbringer,  of  Jena,  has  contributed  *  to  our  knowledge  of  this 
genus  in  his  great  work  upon  the  shoulder-girdle  of  birds.  Having 
recently  had  the  opportunity — afforded  me  by  the  death,  on  December 
3Utof  the  present  year,  of  a  female  P.  melanogaster^  which  arrived  at 
the  Gardens  on  May  1883 — of  dissecting  an  exnmple  of  that  species, 
I  have  heen  able  to  make  some  slight  additions  to  what  is  already 
on  record  about  the  bird.  As  will  be  easily  imagined,  I  have  only 
to  confirm  the  careful  work  of  Mr.  Forbes,  so  far  as  that  goes ; 

*  "  Notes  on  the  Anatomy  of  Plotw  anhinga,"  P.  Z.  S.  187^,  p.  33o. 

*  "  On  tome  Puinta  in  the  Anatomy  of  the  Indian  Darter  (Plotus  meianogat* 
tcr),  and  on  the  Mechaniam  of  the  Neck  in  the  Darters  (Piotns),  in  connexion 
with  thf  ir  Habits,"  P.  Z.  S.  1882,  p.  208. 

'  "  Note  on  Points  in  the  Anatomy  of  Levaillant^s  Darter  (Ptoiui  UoaiUanH)," 
P.Z.&1878,p.67U. 

*  Untmoehongen  tar  Korphologie  and  Systematik  der  Vogel,  kc,  1888. 
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there  are  a  few  points,  however,  to  which  Mr.  Forhes  does  not  refer. 
To  these  I  have  naturally  paid  particular  attention.  As  regards  the 
muBculaturey  Mr.  Forbes  only  refers  to  some  of  the  muscles  of  the 
neck  ;  hut,  Fiirbringer  haying  dissected  the  shoulder-muscles,  I  have 
confined  my  attention  to  the  muscles  of  the  hind  limb. 

Myology. 

As  I  have  already  said,  the  muscles  of  the  anterior  limb  have 
been  described  by  Fiirbringer.  In  the  hind  limb  I  find  no  note- 
worthy differences  from  P.  anhinga.  The  "  muscle  formula"  is  the 
same,  t.  ^.  AX-f. 

The  Semitendinosus  is  a  comparatively  slight  muscle;  Garrod 
speaks  of  it  in  P.  anhinga  as  being  very  large.  It  arises  entirely 
from  the  pubis,  and  is  inserted  in  common  with  the  Semimembra- 
nosus. 

The  Semimembranosus  is  a  very  large  and  stout  muscle ;  at  its 
origin  it  is  nearly  as  wide  as  the  Biceps ;  it  is  inserted  by  a  strong 
flat  tendon,  on  to  which  tendon,  just  at  its  commencement,  is 
inserted  the  Semitendinosus, 

There  are  two  Adductors^  of  which  the  inner  is  much  the  largest ; 
this  muscle  is  tendinous  at  its  origin,  and  it  has  also  a  tendinous  in- 
sertion of  some  length  on  to  the  underside  of  the  femur. 

The  Gastrocnemius  has  the  usual  three  heads  of  origin ;  the 
middle  head  arises  partly  from  the  innermost  adductor,  and  also  by 
a  very  slender  tendon  from  the  Semimembranosus, 

The  Tibialis  anticus  has  a  single  and  undivided  tendon ;  in  many 
birds  the  tendon  of  this  muscle  splits  into  two  at  its  insertion. 

There  are  two  Peroneals  present;  the  Peroneus  longus  is,  as  is 
invariably  the  case  with  this  muscle  when  present,  attached  to  the 
tendon  of  one  of  the  deep  flexors. 

As  to  the  deep  flexors,  the  Flexor  hallucis  is  bound  by  a  strong 
vinculum  to  the  Flexor  profundus  just  at  its  trifurcation. 

Viscera. 

The  accompanying  drawing  (fig.  1,  p.  293)  illustrates  the  very 
rudimentary  tongue.  Mr.  Forbes  does  not  mention  the  tongue, 
though  it  might  be  inferred  from  his  silence  on  the  point  that  the 
organ  resembles  that  of  Plotus  anhinga.  I  have  thought  it  worth 
while  to  have  a  drawing  prepared,  as  this  structure  has  not  been,  to  the 
best  of  my  knowledge,  figured.  Professor  Garrod's  remark  that  *'  the 
toni^ue,  as  an  independent  organ,  does  not  exist "  applies  to  Plotus 
melanogaster  no  less  than  to  Plotus  anhinga ;  there  is  in  the  former 
species,  as  apparently  in  the  latter,  a  minute  process,  shown  in  the 
drawing,  which  is  all  that  is  left  of  the  tongue. 

I  may  remark  that  the  right  lobe  of  the  liver,  as  in  P.  anhinga,  is 
larger  than  the  left ;  and  that  there  is  a  well-developed  gall-bladder 
(see  fig.  2,  p.  294),  the  duct  of  which  opens  as  shown  in  the 
drawing. 
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The  nine  dmring  also  UluBtrHtes  the  aTTangement  of  the  psD- 
oeatie  ducts,  to  which  neither  GarrocI  nor  Forbea  make  any  allusion 
in  either  species.     There  nere  tno  minute  cteca  ia  my  specimeD. 

The  stomach  agrees  perfecclj  well  with  Mr.  Forbes's  descriptioD  of 
that  organ.     Some  of  the  membranes  surrounding  the  stomach  have 

Fig.  1. 


rathtt  a  peculiar  arrangement.  The  iiver  lies  near  to  the  posterior 
end  of  the  thoracic  cHvity,  and  a  considerable  apace  is  thus  left 
littveCD  its  anterior  border  and  the  apex  of  the  heart.  This  is  a 
lery  uDOsual  state  of  atfairg.  As  a  general  rule  the  front  end  of  the 
liter  is  neerW  in  contact  with  the  iieart.  Uufortuoately  i  hnve  not 
had  the  opportunity  of  observing  how  matters  stand  with  Phalacro- 
eonx,  Peleeaimi,  and  Sula.  This  space  which  divides  the  liver  from 
(he  heart  ia  of  course  bounded  laterally  by  the  oblique  septa,  and 
behind  by  %  membrane  shutting  off  this  space  from  the  liver.     It 
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Fig.  2. 


Alimentary  TiMwm  of  Indwn  Darter. 
a.B..  Gsll-blAdder  :  h.d..  eJ..  Bile-ducta  ;  P,  PancraM. 


1892.]  MR.  F.  E.  BRDDARD  ON  THB  INDIAN  OARTXR.  295 

probaUj  has,  tbongh  I  hare  not  definitely  made  out  the  fact,  a  con- 
necdon  with  the  air-sacs. 

OHeology^  and  Comparison  with  Plotns  anhiDga. 

The  osteology  of  the  Darters  has  received  attention  from  Brandt  ^^ 
Ejtoo^  DoniU*,  Garrod\  and  Milne-Edwards'. 

The  only  one  of  these  authors  to  describe  and  figure  the  species 
which  is  the  subject  of  this  communication  is  M.  Milne-Edwards. 
The  entire  skeleton,  as  well  as  the  separate  hones,  are  figured  in  the 
magnificent  work  upon  the  Natural  History  of  Madagascar,  now  in 
course  of  publication. 

Milne-Edwards,  however,  does  not  do  much  more  than  describe 
the  osteology  of  Phtus  melanoffoster ;  there  is  but  little  in  the  way 
of  a  comparison  between  this  and  other  species.  My  object  in  the 
present  paper  is  to  point  out  the  principal  differences  between  FlotuM 
mdanogaster  and  P.  anhinga,  I  must  first  of  all  refer  to  an  inter- 
esting matter  concerning  the  skull,  which  has  already  been  dealt 
wiili  by  Garrod  for  P.  anhinga. 

In  the  figure  illustrating  the  skull',  Grarrod  has  indicated  a  small 
rod  (lettered  "a")  attached  to  the  occipital  bone.  Of  this*  he 
writes  as  follows  : — *•  In  speaking  of  Phalacrocorax  crisiatus^ 
Mr.  Eyton  remarks,  the  tubercle  on  the  upper  edge  of  the  occipital 
bone  has  a  pointed,  movable,  triangular  process  attached  to  it,  which 
I  suspect  has  also  been  the  case  with  my  specimen  of  Piotus,  but 
has  been  lost." 

In  the  Society's  female  specimen  there  is  a  fibro-cartilagmous, 
siroiUrly  situatea  process,  not  more  than  one  sixth  of  an  inch  long, 
which  is  ossified  in  the  evidently  older  male.  In  his  notes  on  ihe 
anatomy  of  the  Cormorant,  Hunter  tells  us  that  "a  small  bone, 
shout  an  inch  long,  passes  back  from  the  os  occipitis  and  gives 
origin  to  the  temporal  muscle,  which  is  very  strong^."  The  same 
bone  iu  the  Darter,  although  comparatively  not  so  long,  performs 
the  same  function,  the  superficial  temporal  muscles  meeting  behind 
the  skull  along  the  median  raphe,  which  becomes  ossified  to  form  the 
above-mentioned  bony  style  in  the  adult  bird." 

This  is  not  figured  by  Milne-Edwards,  but  I  found  the  bone  in 
PlotMM  melanogaster  attached  precisely  as  is  figured  by  Garrod  for 
P.  anhinga.  The  bone  was  of  a  triangular  form,  thus  resembling 
more  closely  the  corresponding  bone  of  the  Cormorant.  It  was  en- 
tirely ossified.  In  comparing  the  two  skulls  of  P.  anhinga  and  P.  me- 
Imogasier^  the  process  of  the  occipital  bone  to  which  the  ossicle  in 
question  is  attached  is  seen  to  have  a  truncated  form  in  P.  melano^ 
gtuier,  whereas  in  P.  anhinga  it  has,  as  Garrod  has  correctly  figured, 
a  more  conical  form,  terminating  in  a  point. 

^  M6m.  de  TAoad.  Imp.  de  St.  P^tersb.  t  v.  (1839). 

*  Ostdoloffia  Avium,  p.  218. 

'  Archiv  f.  Anst.  u.  Phys.  1873,  p.  357. 

*  Loc,  cU, 

*  Hiitoire  nat.  de  Madagascar,  t.  xii.  p.  690. 

*  Loe,  cii,  pL  zzfiii.  flg.  1. 
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The  chief  difference  between  the  skulls  of  P.  melanogatter  and 
P,  anhinffOy  apart  from  the  foim  of  the  occipital  style,  is  in  the 
form  of  the  palatine  bones ;  in  P.  anhinga  these  bones  are  rounded 
off  posteriorly,  the  lateral  margins  curving  inwards  gradoally.  In 
P.  melanoffosier,  on  the  other  hand,  the  thin  lateral  wings  of  the 
palatines  form  a  right  angle  behind  ;  they  are  cut  perfectly  square. 

There  are  no  other  very  salient  points  of  difference  in  the  skulls 
of  these  two  species  ;  in  Plotus  melanogaster  the  ridges  which  bound 
the  temporal  fossae  above  are  more  pronounced  than  in  P.  anhinga ; 
but  possibly  this  is  rather  a  difference  of  age  than  of  species. 
However,  in  Garrod's  figure  of  the  skull  of  P.  anhinga^  which 
represents  that  of  an  adult  bird,  and  has  been  drawn,  no  doubt,  from 
one  of  the  two  skulls  now  in  my  custody,  the  same  difference  is 
apparent ;  the  stronger  development  of  the  occipital  style  in  P.  mela- 
nogaster  perhaps  needs  a  stronger  development  of  these  ridges,  for 
the  two  together  form  the  line  of  origin  of  the  temporal  muscle. 

The  postorbital  processes  are  better  developed  in  P.  anhinga  than 
in  P.  melanogaster ;  this  cannot  be  a  question  of  age,  for  the  skull  of 
P.  melanogaster  is  that  of  a  younger  bird  than  that  of  P.  anhinga. 

With  regard  to  other  parts  of  the  skeleton,  the  only  differences 
that  I  could  detect  concerned  the  ribs  and  the  vertebral  column. 

The  skeleton  of  Plotus  anhinga  has  a  very  rudimentary  rib,  con- 
sisting of  a  small  bit  of  bone,  not  more  than  half  an  inch  in  length, 
attached  to  about  the  middle  of  the  last  complete  rib.  This  is 
absent  from  the  skeleton  of  P.  melanogaster,  and  has  certainly  not 
been  lost,  for  that  skeleton  was  prepared  with  the  greatest  care. 

The  ossification  of  *'  Donitz's "  Bridge  has  been  mentioned  by 
Mr.  Forbes. 


6.  Descriptions  of  Seven  new  Species  of  Land-Shells  from  the 
U.S.  of  Colombia.     By  G.  B.  Sovtbrby,  F.L.S.,  F.Z.S. 

[Beoeived  March  1, 1892.] 
(Plate  XXIII.) 

BuLiMus  GUBNTHERi,  u.  sp.    (Plate  XXIII.  figs.  7,  8.) 

Testa  anguste  perforata,  ovata,  solida,  Itsvis,  fusca,  flammis 
alhidis  irregulariter  angulatis  et  undulatis  picta  ;  spira  eonica, 
breviuseula,  apice  obtusiusculo ;  anfractus  4^,  context,  ultimus 
f  longitudinis  €eguans,  infiatus,  basi  rotundatus ;  columella 
fere  verticalis,  plica  ohliqua  crassiuscula  munita ;  apertura 
ovftlis,  leviter  obliqua,  intus  griseo-fusca ;  peristoma  crassum, 
rejlexum,  marginibus  callo  crassiusculo  junctis. 

Long,  41,  diam.  maj,  26  millim, ;  apertura  12  lata,  22  longa, 

Hab,  U.S.  of  Colombia. 

This  species  is  remarkable  for  the  smoothness  of  its  surface, 
baring  neither  granules  nor  striae.  In  form  it  somewhat  resembles 
B,  cardinalis  (Pfeiffer),   while  its  markings  are  like  those  of  a 
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variety  of  B,  auceinoide*  (Petit).     The  only  specimea  I  have  seen 
belongs  to  the  National  Collection  at  South  Kensington. 

BuLiMULus  KOPPELi,  n.  sp.     (Plate  XXIII.  figs.  9-12.) 

Testa  imperfi}rata,  ovatO'Conica^  tenuis^  nitens,  cameo-albida  vel 
hLteo^traminea^  plerumque  maculU  parvis  nigro-fuMCU  pro- 
miscue  canapersis  pieta,  ad  apieem  camea  ;  spira  acute  conica ; 
anfractus  6,  convexiusculi,  longitudinaliter  lavissime  irregu- 
lariter  striati;  autura  leviter  impreasa;  anfractua  ultimus 
aubvemtrieoaua,  \  longitudinia  fere  (jequana^  boat  rotundatua ; 
apertura  subovalia,  leviter  obliqua,  latiuaeuia,  intua  albida, 
macuUa  anfractua  ultimi  tranameantibua ;  periatoma  tenue^ 
roaeo  marginatum;  marginibua  cdllo  tenuiaaimo  junetia. 
Lomg.  25,  d^am,  maj,  15  millim. 
Habm  Bogota. 

A  pretty  little  shell,  varying  considerably  in  form  and  colour,  but 
the  lip  appears  to  be  always  thin  and  prettily  edged  with  red.  Of 
the  two  specimens  lent  me  for  description  by  Mr.  Da  Costa,  one  is 
nearly  white,  profusely  sprinkled  with  small  brown  spots,  while 
the  other  is  of  a  yellowish  straw-colour  (more  decided  yellow 
towards  the  apex),  with  only  a  few  pale  spots.  I  have  as  yet  only 
seen  very  few  specimens,  but  these  exhibit  considerable  variations  in 
their  proportions.  One  apparently  abnormally  inflated  specimen 
measures  nearly  15  millimetres  in  width  and  only  about  20  in 
ength ;  while  the  narrowest  specimen  measures  scarcely  more  than 
11  millimetres  in  width  to  21  m  height. 

BuLiMULUS  DA-cosTiB,  n.  sp.     (Plate  XXIII.  figs.  15,  16.) 

Teata  anguate  aed  profunde  umbilicata,  elongata^  nitida,  irregu- 
lariter   atriata,    pallide  fulvo-carneOf    longitudinaliter  fuaco 
undulatim   strigata^   maculis   parvia   nigro-fuacia    bifaaciatim 
picta ;  apira  convexo-conica,  apice  acuto;   autura  leviter  im- 
preaaa ;  anfractua  6,  convexiuaculi^  ultimua  apiram  aubaquana, 
boat  attenuatua ;  columella  obliqua,  reflexa ;  apertura  aubver- 
tiealiay  intua  roaea,  maculia  perlucentibua ;  periatoma  aimplex, 
leviter  re/lexum. 
Long.  26,  diam,  maj,  1 1  millim. 
Hab.  Bogota  {Mua.  Da  Coata). 

I  have  as  yet  only  seen  a  single  specimen  of  this  species,  which 
may  be  found  to  vary  as  much  as  the  last.  It  seems,  however,  to  be 
distinct  from  any  hitherto  known. 

BuLiMULUS  GLANDiNiFORMis,  u.  sp.   (Plate  XXIII.  figs.  13, 14.) 

Teata  anguate  perforata,  oblonga,  tenuiaaima,  nitida,  pellucida, 
atramineo-albida,  longitudinaliter  ruguloao- atriata ;  apira 
iurrita,  apice  obtuao  ;  anfractua  7,  convexiuaculiy  autura  anguate 
cathaliculata  aefuncti;  anfractua  ultimua  |,  longitudinia  vix 
cequana,  baai  leviter  attenuatua  ;  apertura  aubovalia,  fere  ver- 
ticalia ;  columella  rectiuacula,  rejlexa,  perforationem  fere 
tegente  ;  periatoma  aimplex,  acutum. 
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Long,  21,  diam.  maj,  7  millim, 
Bab.  Bogota  (Mu$.  Da  Oo$ta). 

A  transparent,  fragile  shell,  with  very  mach  the  appearance  of 
a  Glandina. 

Htalinia  gomezi\  n.  sp.     (Plate  XXIII.  figs.  5,  6.) 

Teita  perforata^  depresso^rotundata,  tenuis,  peUuctdoy  nitida, 
fkiaea,  tix  striatufa ;  spira  parum  elevata^  regularise  apiee 
obtusiusculo ;  sutura  appresso-marginata ;  anfracius  5,  conr 
vexiusculiy  ultimus  non  descendenSf  rotwudaius^  subtus  eonvexus; 
apertura  transverse  lunatO'Ovalis  ;  peristoma  aeutum,  margimbus 
distantibus  ;  columella  subvert icalis,  dente  minMto  instrueta. 
Diam,  maj,  1 1,  mtit.  9|,  alt.  8  millim, 
Hab,  Bogota  (Mus,  Da  Costa), 

A  small  hyaliue  shell,  the  only  remarkable  character  of  which  is 
the  presence  of  a  minute  tooth  or  tubercle  on  the  columella.  In 
this  and  other  respects  it  bears  a  strong  resemblance  to  some  of 
the  Polynesian  species  of  Mierocgstis,  though  from  its  habitat  it 
is  probably  rightly  placed  in  the  genus  Hgalinia, 

Clausilia  magistra,  n.  sp.    (Plate  XXIII.  figs.  1-4.) 

Testa  magna,  anguste  fusiformis^  solidiuseula,  sinistrorsa,  nignr- 
fusca  ;  spira  elongata ;  anfractus  superstites  7%  convexiuseuU ; 
costulis  obliquis  irregulariter  undulatis  omati,  sutura  impressa 
sejuncti :    anfractus  ultimus    leviter  attenuatus,  ad  basin  rO' 
tundatus,  breviter  solutus  ^,  longitudinis  submquans ;  apertura 
late  auriformis,  majuscula ;  peristoma   continuum,  expansum, 
non  refltxum;    lamella  superior  arcuatim  subverticalis,  parvi' 
uscula,   subcompressa :   lamella   inferior    obliqua,   latiuscula ; 
clausifium  tenue,  leviter  arcuatum  ;  plicis  nullis  ;  lunelta  nulla. 
Long,  38,  diam,  maj,  7  millim, 
Hab,  Bogota  {Mus,  Da  Costa), 

A  fine  large  species,  elegantly  sculptured  with  irregularly  undu- 
lating oblique  costulse.  In  form  it  closely  resembles  the  smaller 
species,  C.  epistomium  (Pfeiffer),  which  is  found  in  the  same 
locality.  The  internal  structure  presents  the  somewhat  unusual 
character  of  being  destitute  of  plicae. 

Cyclotus  FILO-LIRATU8,  n.  sp.    (Plate  XXIII.  figs.  17-19.) 

Testa  late  umbilicata,  depressiuscula,  olivacea,  saturate  olivaeet^ 
fusco  sonata^  litis  numerosis  eoncentricis filiformibus  instrueta: 
spira  levissime  elevata  ;  sutura  profunda  ;  anfractus  5,  convejn, 

^  Since  this  paper  was  read  Mr.  Da  Costa  has  called  my  attention  to  the 
proximity  of  this  shell  to  a  species  named  by  Bland  Proserpina  swifti,  from 
which  it  differs  in  being  more  convex  and  in  having  a  much  less  pronoanoed 
tooth  on  the  colu  iiella.  There  is  no  doubt  that  the  two  species  belong  to  the 
same  genus ;  but  the  animals  bein^  unknown  it  is  impose: ble  to  speak  with 
certainty  as  to  their  position.  Judging  from  the  shells,  howerer,  I  think  it 
fery  unlikely  that  they  belong  to  we  ProserpinidA.  The  little  Mierocustis 
^xeruotns  (Mouason),  from  Viti  Leru  (Feejee  Islands),  has  a  similar  dentiforin 
ealliM  OB  tae  oolomeUa.— G.  B.  8. 
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MiiimM$  non  deteendens,  prope  tuiuram  coneavihdepreuui^  ad 
penpieriam  carimaius,  aUier  roiunde  eonvexus;  apertura  «u6- 
dreularii  ;  peristoma  eotUinmum^  nmplex,  leviier  inerassatum, 
Diam.  maj.  36,  mn.  30,  alt.  20  millim, 
Hsb,  Bogota  (Mus,  Da  Costa), 

The  thread-like  ridges  on  the  bodj-whorl  of  this  shell  are  much 
more  distant  and  prominent  than  in  C.  blauchetianuB  (Moricand) 
and  in  other  allied  species.  I  have  at  present  only  seen  a  single 
specunen. 

EXPLANATION  OP  PLATE  XXIH. 

Figt.  1-4.  CloMsUia  magiUra,  p.  298. 
5, 6.  HyaUnia  gomezi,  p.  298. 
7, 8.  Bulimus  gwnthert^  p.  296. 
9-12.  BuUmulus  koppeli,  p.  297. 

13, 14.  glandiftiformUi  p.  297. 

16, 16.  dorcosUB,  p.  297. 

17-19.  Cydotus  fiUhUratm,  p.  298. 


May  3,  1892. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  durine  the  month  of  April  1892  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  April  was  83,  of  which  31  were  by 
presentation,  2  by  exchange,  27  by  purchase,  10  by  birth,  and  13 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  84. 

Amongst  the  additions  special  attention  may  be  called  to : — 

A  Finely-marked  Owl  (Fseudoscops  grammicus)^  from  Jamaica, 
presented  by  the  Jamaica  Institute,  April  8th,  being  the  first 
living  example  of  this  Owl  that  has  reached  us* 

Mr.  Sdater  exhibited  and  made  remarks  upon  a  nearly  perfect 
fg^  of  one  of  the  extinct  gigantic  birds  of  Madagascar  of  the  genus 
jBpjfomis  (probably  jE,  medius)^  obtained  from  the  sands  near  Cape 
S.  Marie  in  the  Suuth  of  Madagascar,  by  a  correspondent,  resident 
St  Fort  Dauphin,  of  Mr.  W.  Clnyton  Pickersgill,  H.B.M.  Vice- 
Consui  at  Antananarivo,  and  lately  brought  to  England  by  that 
gentleman. 

The  ^g  measured  11^  by  Sj  inches.  Its  larger  circumference 
was  31 J  inches,  and  its  smaller  2(i|-  inches.  It  was  therefore  not 
quite  so  large  as  the  specimen  figured  by  Ro^iley  (Orn.  Misc.  iii. 
pi  exit.),  and  came  nearer  in  dimensions  to  the  specimen  in  the 
British  Museum  (41,484)  referred  by  Mr.  Lydekker  (Cat.  Fossil 
Birds,  p.  214)  to  j£,  mediuB. 

The  following  papers  were  read : — 
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1.  li^eld-Notes  on  the  Antelopes  of  Northern  Somalilaud. 
By  H.  G.  C.  SwAYNE,  Capt.  R.E.,  C.M.Z.8.> 
[BtMHTed  April  6, 1892,] 
1.  The  Oryx  (Oryx  beiaa). 
Baet  (proDounced  Beyt). 
The  Oryx  inhabits  open  stony  ground,  or  barren  hills,  or  opei 


It  is  very  widely  distributed  over  the  Somali  Country  and  i 
ill  uncommon,  and  it  may  he  found  in  all  kinds  of  countiy  e: 
in  the  thick  jungles  with  aloe  undergrowth  so  much  liked  by  the 


Lesser  Kudu,  and  in  the  cedar  foresta  on  the  higher  rauges. 

The  Oryx  feeds  chiefly  on  grass,  and  is  often  found  very  far  from 
water.  It  has  keen  sight,  and  protects  itself  more  bj  this  than  by 
its  seuse  of  bearing  or  smell. 

Oryx  are  found  in  herds  or  moderate  size,  chieRy  composed  at 
cows.     The  herds  number  from  half  a  dozen  to  thirty  or  forty. 

The  only  Antelopes  which  go  in  rery  large  herils  in  Northern 
Somalilaud  are  the  Hartebeeste  and  Scemmerring's  Gazelle- 
Numbers  of  bull  Oryxes  are  fouud  scattered  singly  all  about  the 
country,  and  possibly  these  make  up  in  number  for  the  prepoo- 
deranee  of  cows  in  the  herds. 

Single  Oryxes  are  almost  always  bulls.  Often  two  or  three  cowe 
nith  growing  calves  will  be  found  together,  making  up  a  small  herd 
of  half  a  dozen. 

It  ia  nearly  impossible  to  distinguish  which  are  the  hulls  iu  a  herd, 
and  they  are  so  few  in  proportion  to  the  cows  that  it  is  best  not  to 
fire  at  a  herd  at  all.  The  bull  is  slightly  higher  in  the  withers 
than  the  cow,  and  the  horns,  though  an  inch  or  two  shorter  in  the 
bull,  are  more  massive,  especially  about  the  burr  at  tbe  base,  and 
they  are  more  symmetriral.  The  cows*  horns  are  often  bent  or 
of  uneqttsl  length. 

The  Oryx  is  often  revengeful  when  wounded  aud  brought  to  bay. 
Twice  I  have  seen  a  wounded  Oryx  make  a  determined  cuargc  into 
a  mob  of  Somalis  armed  with  spears. 

The  Midgans,  who  are  the  outcast  race,  and  are  armed  with  bowt 
and  poisoned  arrows,  hunt  the  Oryx  with  packs  of  savage  yellow 
pariah  dogs ;  the  thick  skin  round  the  withers  of  a  bull  Oryx  U 
mflde  by  them  into  a  white  "  g^han  "  or  shield  18  inches  in  diameter. 

The  hunting  as  carried  out  by  the  Midgans  iu  the  Itulhsr  Plain  Ie 
as  follows : — Three  or  four  Midgans  with  about  fifteen  dogs  go  oul 
just  before  dawn,  and  walk  along  silently  through  tbe  scattered  thom- 

'  [Capt.  Sw&j'ne  has  now  kindly  sent  me  the  promised  field-nates  on  th( 
Antelopes  of  eomaliland  of  which  I  have  lately  given  tui  account  to  the 
Sooiety,  mstnly  baaed  upon  his  valusble  Bp«cduienB  (see  P.  Z.  S.  1892,  pp.  98. 
IIT)-  The  flnit  Bel  of  ul  the  specimenB  >ent  to  me  br  Capt.  Swnyne  bna  been 
preHcntad  in  his  name  to  the  BritiHb  Uuieum,  and  tfie  duplioain  to  tiia  U.S. 
National  MuBeumatWaabiogtoo.  1  buvo  added,  at  CB])liun  Swayne'a  requeet. 
Uie  acienUfio  uames  and  aouie  raferences  lo  tLe^  Saiea.  —P.  L.  S.\ 
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jangle  till  fresh  tracks  are  found.  These  are  followed  till  the  game 
u  sighted.  By  throwing  stones  towards  the  Oryxes,  whistling,  and 
other  signs,  which  the  dogs  thoroughly  understand,  they  are  shown 
the  game,  aud  settle  down  to  their  work  methodically.  The  dogs 
ran  mute,  the  men  following  at  a  crouching  trot,  which  in  a  Somali 
is  untiring,  and  this  lasts  for  a  mile  or  two,  when  the  dogs  run  into 
their  game  and  open  in  chorus  round  the  herd  of  Oryxes  as  it  stands 
at  hay.  The  Oryxes  make  repeated  charges  at  the  dogs,  which  are 
often  hadly  wounded.  The  dogs  generally  try  to  pull  down  a  calf, 
iToiding  the  mother's  sharp  horns.  Sometimes  the  whole  herd  will 
charge  the  dogs  together  to  rescue  a  calf.  The  Midgans  come 
crouching  up  amongst  the  hushes  and  let  off  a  flight  of  poisoned 
arrows  into  the  mass  of  Oryx.  On  seeing  the  men,  the  herd  breaks 
up  like  a  bursting  shell.  An  animal  wounded  by  one  of  these  arrows 
takes  a  line  of  its  own,  and  is  carefully  followed  till  found  dead,  or 
it  is  easily  pulled  down  by  the  dogs  in  its  weak  state. 

I  have  oAen  joined  the  Bulbar  Midgans  in  their  trips.  They 
sleep  out  night  after  night  under  the  trees,  guarded  by  the  half- 
tamed  dogs.  Their  camping  arrangements  are  primitive.  They 
slightly  roast  the  Oryx-meat  in  the  fire  and  eat  it  nearly  raw.  If 
oue  has  no  matches,  one  may  have  the  pleasure  of  helping  them  light 
a  fire  by  rubbing  two  sticks  together.  It  takes  twenty  minutes ; 
special  wood  has  to  be  selected.  It  would  take  Europeans  a  very 
long  time  to  get  a  light. 

The  pariah  dogs  have  no  affection  for  their  masters,  and  growl 
and  snap  when  approached  ;  but,  curiously,  when  hunting  they  are 
very  obedient  and  obey  every  sign  or  call. 

The  skin  on  the  withers  of  a  bull  Oryx  is  about  |  inch  thick.  The 
average  length  of  horns  in  a  good  bull  is  32  inches,  in  a  cow  34 
inches. 

Young  Oryxes  when  caught  and  confined  in  a  cage  will  sometimes 
show  their  stubborn,  wild  nature  by  charging  the  bars,  head  down, 
and  killing  themselves.     A  case  of  this  occurred  in  Berbera. 

Oryxes  are  by  no  means  fast  Antelopes,  and  when  wounded  are 
easily  ridden  down. 

The  young  calves  are  very  like  those  of  English  cattle,  but  smaller, 
with  stumpv  black  horns  a  few  inches  long.  They  give  out  a  pecuhar 
hali-bleat,  Jialf-bellow,  when  attacked  by  dogs  or  wounded. 

Oryxes  sometimes  strike  sideways  with  their  horns  as  we  use  a  stick. 
When  SDgry  an  Oryx  suddenly  lowers  his  horns  till  they  are  nearly 
parallel  with  the  ground,  and  makes  a  dash  forward  with  surprising 
iwifioess. 

Lions  are  very  fond  of  Oryx-meat.  I  have  often  seen  Oryxes  in 
company  with  Uartebeestes  and  Gazelles.  Once  I  saw  a  small  herd 
with  some  of  the  Elabby-nosed  Gaselles,  and  amongst  them  were  two 
Ostriches. 

2.  The  Kudu  {Strepsieeros  kudu), 

G6dir  or  GorialeTi-Oddir  (male) ;    Adir-yu  (female) ;   Ader-yu 
(collective  name  for  herd-animals  of  both  sexes  and  all  ages). 
Proc.  Zool.  Soc— 1892,  No.  XXI.  21 
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Kudos  are  fband  in  moantaiDOUB  or  very  broken  ground  where 
there  is  plenty  of  bush  and  good  grass  and  water. 

Sometimes  a  solitary  old  bull  Kudu  will  make  his  mid-day  lair 
close  to  water,  in  some  quiet  part  of  the  hills.  They  are  very  retirii^, 
and  live  in  small  families,  two  bulls  and  seven  cows  being  the  largest 
number  I  have  noticed  together.  They  prefer  the  steepest  mountains, 
but  wander  about  at  night  in  search  of  grass  in  broken  ground  in 
the  neighbouring  plains. 

An  old  male  with  a  heavy  pair  of  horns  avoids  thick  jungle,  where 
they  may  catch  in  the  branches,  and  likes  to  spend  the  heat  of  the 
day  under  the  shadow  of  some  great  rock  on  the  mountain -side, 
where  he  can  get  a  good  view  around.  His  eyes,  nose,  and  ears 
appear  to  be  equally  on  the  alert,  and  he  is  often  very  cunning. 

Although  such  a  heavy  animal  he  is  a  good  climber.  He  is  hard 
to  stalk,  but,  once  successfully  approached,  the  steep  nature  of  the 
ground  generally  yields  him  up  an  easy  victim  to  the  rifle. 

The  idarm-note  of  the  female  Kudu  is  a  loud  startling  bark,  which 
echoes  far  into  the  hills  around,  and  b  similar  to  that  of  the  Indian 
Sambar  hind.  The  bark  is  accompanied  by  an  impatient  pawing  of 
the  ground  with  the  hoofs. 

The  habits  of  the  Greater  and  Lesser  Kudu  of  Somaliland  exactly 
correspond  respectively  to  those  of  the  Indian  Sambar  and  Spotted 
Deer.  Great  Kudus  live  in  the  mountains ;  Lesser  Kudus  hve  on 
the  bush-covered  slopes  at  their  base. 

Kudus  are  generally  timid,  but  care  must  be  taken  when  coming 
suddenly  on  them,  as  I  once  saw  an  unwounded  bull  Kudu  make  a 
very  determined  charge  from  some  thirty  yards'  distance  at  a  solitary 
man,  who  had  been  sent  to  stop  the  mouth  of  a  gorge.  The  man 
jumped  to  one  side  and  threw  his  spear,  grazing  the  beast's  flank. 
The  Kudu  galloped  out  into  the  plain  and  escaped.  I  had  a  good 
view  of  this,  and  there  could  be  no  doubt  as  to  the  intention  of  the 
beast. 

The  Kudu  is  the  largest  of  all  the  Somali  Antelopes,  a  large  bull 
standing  about  13  hands  1  inch.  A  good  pair  of  horns  in  Somali- 
land  will  measure  nearly  3  feet  from  base  to  tip,  and  48  inches 
round  the  spiral  of  each  horn.  The  largest  Somali  Kudu  head  I 
have  ever  seen  measured  56  inches  round  the  spiral. 

The  Kudu  is  rare  except  in  the  highest  mountains.  It  is  found 
on  the  highest  ground  of  Northern  Somaliland,  iuhabiting  the  top 
of  Wagar  Mountain  and  Golis  Range,  which  rise  respectively  to  six 
thousand  eight  hundred  and  six  thousand  feet. 

Kudus  have  lately  become  very  shy  and  scarce  in  these  mountains. 
A  Kudu  head  is  a  great  prize,  and  a  good  pair  of  horns  should  be 
ample  reward  for  a  fortnight's  climbing  in  the  hills. 

Kudus,  although  active  climbers,  are  not  fast  on  level  ground. 

3.  The  Lesser  Kudu  (Strepsiceros  imberbis). 

Oddir  or  Arreh-Gddir  (male) ;  Adir-yu  (female)  ;  AdSr-yu  (col- 
lective). 
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This  18  quite  the  most  beantifal  of  all  the  Somali  Antelopes,  and 
the  skin  is  more  briH-antlj  marked  and  the  body  more  graceful  than 
in  the  Great  Kudu. 

The  Lesser  Kudu  is  found  in  thick  jungles  of  the  larger  kind  of 
thorn  tree,  especially  where  there  is  an  undergrowth  of  the  **  Hig  " 
or  pointed  aloe,  which  is  of  a  light  green  colour  and  grows  four 
feet  high.  This  Antelope  may  also  be  found  hiding  in  dense 
thickets  of  tamarisk  in  the  river-beds.  It  is  never  found  in  the 
open  grass  plains,  and  I  have  never  seen  one  in  the  cedar-forests  on 
the  top  of  Golis. 

The  favourite  haunt  of  the  Lesser  Kudu  used  to  be  along  the  foot 
of  this  range,  but  they  are  seldom  seen  there  now.  The  Lesser 
Kudu  likes  to  be  near  water  if  possible,  and  living,  as  it  does,  in 
thick  bush,  its  ears  are  wonderfully  well  developed.  It  has  strong 
hindquarters,  and  is  a  great  jumper,  the  white  bushy  tail  flashing 
over  the  aloe  clumps  as  it  goes  nway  in  great  bounds. 

Lesser  Kudus  are  very  cunning  and  will  stand  quite  still  on  the 
farther  side  of  a  thicket,  listening  to  the  advancing  trackers ;  then  a 
slight  rustle  is  heard  as  they  gallop  away  on  the  farther  side. 

The  best  way  to  get  a  specimen  is  to  follow  the  new  tracks  of  a 
back,  the  shooter  aoTancing  parallel  with  the  tracker,  but  some  50 
jtrds  to  one  flank  and  in  adiance  ;  a  snap  shot  may  then  be  obtained 
■8  the  Kudu  bounds  out  of  the  farther  side  of  the  thicket,  first  giving 
the  warning  rustle.  One  may  be  months  in  the  country  before 
getting  a  really  good  specimen. 

Lesser  Kudus  go  in  small  herds  of  about  the  same  number  as  the 
Great  Kudus.  Old  bucks  are  nearly  black,  and  the  horns  become 
tniooth  by  rubbing  against  trees. 

The  average  length  of  a  good  buck  Lesser  Kudu's  horns  is  about 
25  inches  from  base  to  tip.  The  longest  I  have  shot  or  seen  was 
between  27  and  28  inches  in  a  straight  line.  The  horns  are  very 
sharp.    I  have  never  seen  a  Lesser  Kudu  charge  anybody. 

4.  The  Somali  Hartebeeste  (Bubalis  swayneiy. 

Sig. 

South  of  the  highest  ranges,  and  at  a  distance  of  about  100  miles 
from  the  coast,  are  open  plains  some  four  or  five  thousand  feet  above 
sea-level,  alternating  with  broken  ground  covered  with  thorn-jungle, 
with  an  undergrowth  of  aloes  growing  sometimes  to  a  height  of  six 
feet. 

This  elevated  country,  called  the  "  Hand,**  is  waterless  for  three 
months,  from  January  to  March  ;  it  was  crossed  by  Mr.  James's  party 
in  lb84,  when  their  camels  were  thirteen  days  without  water. 

Much  of  the  Hand  is  bush-covered  wilderness  or  open  semi- 
desert,  but  some  of  the  higher  plains  are,  at  the  proper  season,  in 
early  summer,  covered,  far  as  the  eye  can  reach,  with  a  beautiful 
carpet  of  green  grass,  like  English  pasture-land.  At  this  time  of 
the  jear  pools  of  water  may  be  found,  as  the  rainfall  is  abundant. 

This  kind  of  open  grass  country  is  called  the  "  Ban."     Not  a  bush 

^  Sdater,  aboye,  p.  98,  pi.  v. 
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if  to  be  seen,  and  some  of  these  plains  are  thirty  or  forty  miles  each 
way. 

There  is  not  always  much  game  to  be  got  in  the  Hand ;  bat  a 
year  ago,  coming  on  to  ground  which  had  not  yet  been  visited  by 
Europeans,  I  found  one  of  these  plains  covered  with  herds  of 
Hartebeestes,  there  being  perhaps  a  dozen  herds  in  sight  at  one 
time,  each  herd  containing  three  or  four  hundred  individuals. 

Hundreds  of  bulls  were  scattered  singly  on  the  outskirts  and  in 
spaces  between  the  herds,  grazing,  fighting,  or  lying  down. 

The  scene  I  describe  was  at  a  distance  of  over  a  hundred  miles 
from  Berbera ;  and  the  game  has  probably  been  driven  far  beyond 
that  point  by  now. 

The  Hartebeeste  bulls  are  very  pugnacious,  and  two  or  three 
couples  may  be  fighting  round  the  same  herd  at  one  time.  Often 
one  of  the  bulls  will  be  sent  rolling  head  over  heels. 

Tlie  easiest  way  to  get  a  specimen  is  to  send  a  couple  of  Midgans 
round  above  the  wind  to  drive  the  Hartebeeste  towards  you,  at  the 
same  time  lying  down  in  the  grass.  A  shot  may  be  got  within  fifty 
yards,  but  no  one  would  care  to  shoot  many  Hartebeestes,  as  the 
trophy  is  poor. 

Often  Oryxes  and  Soemmerring's  Gazelles  are  seen  in  company  with 
these  great  troops  of  Hartebeestes,  but  the  Oryxes  are  much  wilder. 
The  Hartebeestes  are  rather  tame,  and  they  and  the  Soemmerring*s 
Gazelles  are  always  the  last  to  move  away. 

Hartebeestes  have  great  curiosity,  and  rush  roimd  a  caravan, 
halting  now  and  then  within  two  hundred  yards  to  gaze.  This  sight 
is  an  extraordinary  one,  all  the  Antelopes  having  heavy  and  powerful 
forequarters,  head,  and  chest,  of  a  different  shade  of  chestnut  to 
the  hindquarters,  which  are  poor  and  fall  away.  In  the  midday 
haze  on  the  plains  they  look  like  troops  of  Lions. 

The  pace  of  the  Hartebeeste  is  an  ungraceful  lumbering  canter; 
but  this  is  really  the  fleetest  and  most  enduring  of  the  Somali 
Antelopes.  The  largest  herd  I  have  ever  seen  must  have  contained 
a  thousand  individuals,  packed  closely  together,  and  looking  like  a 
regiment  of  cavalry,  the  whole  plain  round  being  dotted  with  single 
bulls. 

The  coat  is  glossy  like  that  of  a  well-groomed  horse. 

From  their  living  so  much  in  the  open  grass  plains  the  Harte- 
beeste must  live  entirely  on  grass,  for  there  is  nothing  else  to  eat ; 
and  it  must  be  able  to  exist  for  several  days  without  water. 

Hartebeestes  are  the  favourite  food  of  Lions,  and  once,  when  out 
with  my  brother,  I  found  a  troop  of  three  Lions  sitting  out  on  the 
open  plains,  ten  miles  from  the  nearest  bush.  They  had  evidently 
been  out  all  night  among  the  herds,  and  on  their  becoming  gorged, 
the  rising  sun  had  found  them  disinclined  to  move. 

Hartebeeste  horns  vary  greatly  in  shape  and  size.  There  are  the 
short  massive  horns  and  the  long  pointed  ones,  and  all  the  gradations 
between.  Some  curve  forward,  with  the  points  thrown  back  ;  others 
curve  outwards  in  the  same  plane  as  the  forehead,  the  points  turning 
onward. 
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5.  Waller's  Gazelle  (JAthocranhu  wallerf). 

Gerenouk, 

The  Gerenouk  is  the  commonest  and  most  widely  distributed  of 
the  Somali  Antelopes  except  the  little  Salt's  Antelope^  which  springs 
like  a  hare  from  every  thicket. 

The  long  neck  of  the  Gerenouk,  large  girafife-like  eyes,  and  long 
mobile  muzzle  are  peculiar,  the  only  other  Antelope  at  all  like  it 
being  the  Dibatag  (Ammodorcns  clarkei). 

The  Gerenouk  is  more  of  a  browser  of  bushes  than  a  grass-feeder, 
and  I  hare  twice  shot  them  in  the  act  of  standing  on  the  hind  legs, 
neck  extended,  and  fore  feet  against  the  trunk  of  a  tree,  reaching 
down  the  tender  shoots,  which  could  not  be  got  in  any  other  way. 
Thus  not  only  the  appearance,  but  the  habits  of  a  Gerenouk  are 
giraife-Iike. 

The  skull  goes  far  back  behind  the  ears  like  that  of  a  camel. 

The  Gerenouk  is  found  all  over  the  Somali  Country  in  small 
families,  never  in  large  herds,  and  generally  in  scattered  bush, 
ravines,  and  rocky  ground. 

I  have  never  seen  the  Gerenouk  in  the  cedar  forests  which  crown 
Golis,  nor  in  the  treeless  plains  which  occur  in  the  Hand. 

Gerenouk  are  not  necessarily  found  near  water,  in  fact  generally 
in  stony  ground  with  a  sprinkling  of  thorn-jungle. 

The  gait  of  this  Antelope  is  peculiar.  When  first  seen,  a  buck 
Gerenouk  will  generally  be  standing  motionless,  head  well  up,  looking 
at  the  intruder  and  trusting  to  its  invisibility.  Then  the  head  dives 
under  the  busbes,  and  the  animal  goes  off  at  a  long  crouching  trot, 
stopping  now  and  again  behind  some  bush  to  gaze. 

The  trot  is  awkward-looking  and  very  like  the  trot  of  a  camel. 
The  Gerenouk  seldom  gallops,  and  its  pace  is  never  very  fast. 

In  the  whole  shape  of  the  head  and  neck  and  in  the  slender  lower 
jaw  there  is  a  marked  resemblance  between  the  Gerenouk  and  the 
newlj-discovered  Dibatag.  The  texture  of  the  coat  is  much  alike 
in  both.  The  horns  of  young  buck  Gerenouk  are  almost  exactly 
the  same  shape  as  those  of  the  Dibatag. 

The  average  length  of  a  Gerenouk*  s  horns  is  about  13  inches.  I 
have  never  seen  a  female  with  horns. 

Female  Gerenouks  sometimes  lose  or  desert  their  young  ones,  as  I 
have  now  and  then  come  on  quite  young  Gerenouk  living  alone  in 
the  jungle. 

6.  S(£mmerring's  Gazelle  (Gazella  scemmerringi). 

AouL 

Five  years  ago,  when  staying  in  quarters  at  Bulbar,  I  remember 
that  the  Aoul  could  be  seen  from  the  bungalow,  grazing  out  on  the 
plain.  The  Bulbar  Maritime  Plain  used  to  be  full  of  tbem,  but  they 
have  been  so  persecuted  by  sportsmen  that  they  have  retired  to  a 
great  distance,  and  are  seldom  shot  near  Bulbar  now. 

The  Aoul  weighs  about  the  same  as  the  Gerenouk,  but  has  a 
•horter  neck  and  a  elumsy-looking  head.     It  is  altogether  a  coarse 
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B  high  plains  of  Ogo  and  Haod, 
ling  cold  winds,  aod  the  nights 
ticed  the  Oryx  Id  the  elevated 
r  coats.  The  altitude  of  these 
id  Gazelle  is  from  three  thousand 
doubtlen  they  go  much  lower 
inTdaOgaden. 

Ihe  great  upheaval  of  Golis,  and  its  prolongations  east  and  west, 
-lich  rise  some  forty  miles  inland  and  separate  Gubao,  the  low 
>a^  country,  from  Ogo,  the  high  interior  country,  form  the  natural 
]>e  of  demarcstion  between  these  two  Gazelles. 
The  short'Coated,  brightly-coloured  Coast  Gazelle  a  found  below 
III  Gaban,  to  the  north  of  Golis,  The  long-coated,  dull-coloured, 
Flibbv-Qosed  Gazelle  is  found  south  of  Golis,  in  Ogo  and  in  the 
Uiud! 

In  C^-Gudan,  the  country  ncsr  Hargeisa  where  Guban  rises 
gradnally  into  Ogo,  1  have  found  the  Flabby-nosed  Gazelle  to 
pteraiL  I  have  found  that  the  Gaielles  of  the  low  country  carried 
longer  horns,  those  of  the  Big-nosed  Gazelle  being  shorter,  thicker, 
more  curved,  and  better  annulnted. 

The  habits  of  both  are  alike.  Thej  go  in  moderate  herds  from 
half  a  dozen  up  to  about  fifteen,  and  are  fond  of  stony  or  sandy 
uodolsting  ground  and  ravines,  thinly  dotted  over  with  mimasas. 

They  are  fond  of  salt,  and  do  not  want  water,  and  it  is  hnrd  to 
understand  what  they  can  pick  up  to  eat  in  tlie  wretched  ground 
tbey  frequent.  Tliey  avoid  thick  busb.  They  have  curiosity  which 
■mounts  to  impudence,  bnt  are  wonderfully  .height  and  on  the  alert, 
and  are  hard  to  shoot,  knowing  perfectly  well  the  range  of  a  riQe 
and  presenting  a  small  target. 

9.  Salt's  Antelope  {Neotragag  taltiaava). 

Sakdro. 

The  Sakiro  certainly  weighs  less  than  an  English  hare,  and  is  the 
imallest  of  the  Somali  Antelopes.  The  horns  are  well-ringed  at 
the  base  and  sharply  pointed,  and  about  1^  inch  long. 

There  are  two  kinds  of  Sakiro,  the  larger  and  the  smaller.  They 
are  ahke  in  every  other  respect,  but  one  is  half  as  large  again  as  the 
other.  The  smaller  is  found  in  Guban  and  Ogo.  I  shot  the  larger 
in  the  Gadabursi  country,  150  miles  inland.  Mr.  Clarke,  who  weiit 
to  Msuhan,  first  noticed  a  difference  in  size  and  pointed  it  out  to  me. 
The  ikull  is  nearly  twice  as  large  in  the  larger  kind. 

The  eyes  of  the  Sakiro  are  larger  in  proportion  to  the  head  than 
any  other  of  the  Antelopes  here. 

Salidro  live  in  broken  ground  where  there  is  good  cover  of  low 
nimosa  scrub.  They  are  never  seen  in  absolutely  open  grass  plains. 
They  are  specially  partial  to  the  aloe  undergrowth  found  in  Lesser 
Kodn  ground. 

Sakaro  go  in  pairs,  hiding  nnder  the  low  bush.  The  female 
riposes  herself  to  tiew  most,  and  is  consequently  most  oflen  shot. 
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They  lie  very  close,  and  when  disturhed  they  dart  off  at  speed 
with  two  or  three  sharp  whistling  alarm-notes  uttered  in  quick 
succession.    This  often  gives  the  alarm  to  larger  game. 

Three  or  four  Sakdro  may  be  seen  together,  seldom  or  nerer  more. 

Young  Sakdro  kre  soon  able  to  take  care  of  themselves,  and  only 
when  very  young  can  they  be  run  down  on  foot  by  the  Somalis,  who 
often  catch  them  to  eat.  The  Somalis,  who  are  sensible  in  most 
ways,  are  peculiar  in  that  they  do  not  eat  birds,  and  know  little 
about  them,  calling  them  contemptuously  '^  Shimbir,"  the  Artbic 
for  bird,  but  generally  having  no  names  for  the  different  kinds. 
They  say  birds  are  "  Haram,"  or  forbidden  food. 

I  have  seen  probably  eighty  Sakdro  in  the  course  of  a  day.  Their 
habits  are  those  of  the  hare,  and  they  live  in  similar  ground. 

They  nibble  the  young  shoots  of  the  mimosa.  They  like  to  be 
near  water,  and  go  to  drink  at  midday  and  just  after  nightfall.  They 
are  especially  lively  in  the  afternoon  and  evening. 

10.  The  Klipspringer  (Oreotragua  saltator). 

Alakud. 

These  Antelopes  live  in  the  most  rugged  mountains,  poising  them- 
selves on  large  boulders,  and  leaping  from  rock  to  rock.  They  are 
neither  shy  nor  hard  to  shoot. 

Alakud  go  in  twos  and  threes  like  Sakdro.  The  longest  horns  I 
saw  in  Somaliland  were  about  three  inches.  The  females  have  no 
horns. 

11.  Clarke's  Gazelle  (Ammodorcas  clarkei), 

Dibatag. 

Clarke's  Gazelle  is  very  local  in  its  distribution,  and  is  not  found 
nearer  than  Burao  and  the  edge  of  the  Hand.  They  are  common 
in  parts  of  the  Dolbahanta  country.  I  have  never  had  time  to 
shoot  when  in  the  country  they  inhabit,  which  has  only  lately  been 
opened  up.     Its  likeness  to  the  Gerenouk  is  remarkable. 

12.  Beira. 

My  brother,  while  with  me  in  the  Gadabursi  country  last  year, 
saw  three  specimens  of  an  Antelope  which  the  natives  called 
*'^etra,"  but  he  was  not  fortunate  in  obtaining  a  shot.  He  de- 
scribed it  as  a  small  reddish  Antelope  of  the  Klipspringer  kind,  the 
same  size,  with  little  black  horns,  much  laid  back.  The  natives 
said  no  Europeans  had  shot  them. 
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2.  On  the  probable  Identity  of  certain  Specimens,  formerly 
in  the  Lidth  de  Jeude  Collection,  and  now  in  the 
British  Museum,  with  those  figured  by  Albert  Seba  in 
his  '  Thesaurus '  of  1734.     By  Oldfield  Thomas. 

[Received  April  5, 1892.] 

hi  1867  the  British  Maseum  purchased^  through  the  late  Mr.  R . 
Damoo,  a  large  quantity  of  zoological  specimens  of  all  sorts  out  o  f 
the  collection  of  Prof.  Th.  van  Lidth  de  Jeude  of  Utrecht.     Of  the 
mammals,  about  280  are  preserved  entire  in  old-fashioned  glass 
jari  with  red  wax  tops^  and  330  are  skulls. 

In  the  well-known  folio  work  by  Albert  Seba,  '  Locupletissimus 
reram  naturalium  Thesaurus,'  vol.  i.,  there  is  a  frontispiece  with  the 
lathor's  portrait,  and  behind  him  are  specimens  in  bottles  so 
exactly  like  those  of  the  Lidth  de  Jeude  collection  as  to  baye 
Attracted  my  attention  to  the  circumstance ;  and  although  it  has 
■nee  prored  that  such  bottles  were  used  by  Lidth  de  Jeude  himself 
and  others,  yet  as  the  suspicion  thus  aroused  was  confirmed  by  my 
finding  some  of  the  specimens  to  be  similar  to  the  animals  figured 
by  Seba  in  this  work,  a  thorough  examination  has  been  made,  with 
the  startling  and  unhoped  for  result  of  showing  that  many  of  these 
Lidth  de  Jeude  specimens  are  actually  the  rery  individual  examples 
figured  by  Seba.  Of  course,  one  or  two,  or  even  five  or  six  cases 
of  resemblance  might  have  been  put  dowu  to  accidental  coinci- 
dencee,  but  so  large  a  number  prove  to  correspond  in  every  way 
to  Seba's  figures  and  descriptions,  that  I  no  longer  have  a  doubt 
at  to  their  being  really  Seba's  specimens,  carefully  preserved  by 
their  successive  possessors  in  the  original  hermetically  sealed  jars 
in  which  he  placed  them.  Naturally,  in  the  course  of  time,  many 
have  been  lost,  others  have  deteriorated  and  been  destroyed,  and 
others  again  have  been  alienated  in  ignorance  of  their  special  value 
and  interest.  But  in  spite  of  all,  enough  remain  to  raise  their 
resemblance  to  Seba's  figures  far  beyond  the  region  of  accidental 
eoincidence,  and,  as  each  specimen  identified  increases  the  proba- 
bilities for  the  identification  of  the  rest,  in  the  aggregate  to  amount 
fffsctically  to  a  proof  of  the  opinion  now  advocated*  In  fact  the 
whole  British  Museum  collection  from  other  sources  could  not 
produce  so  many  close  resemblances  to  Seba's  figures  as  occur  in 
this  one  collection  of  Lidth  de  Jeude.  It  may  be  noted  that, 
jtidging  by  the  old  tickets  on  the  bottles,  there  appear  to  be  two 
sets  of  specimens  in  the  collection — the  bottles  of  the  one  labelled 
with  large  printed  numbers,  and  of  the  other  with  manuscript 
numbers,  evidently  of  an  earher  date;  all  the  cases  of  asserted 
iilentity  occur  in  the  latter  part  of  the  collection,  an  evidence  in 
itself  that  these  have  some  common  bond  of  origin.  At  the  same 
time  the  importance  of  this  piece  of  evidence  is  unfortunately  much 
weakened  by  the  fact  that  many  of  the  identified  specimens  have 
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been  rebottIed»  so  that  one  cannot  tell  with  certainty  ^  to  which  part 
of  the  collection  they  belonged. 

Owing  in  part  probably  to  some  of  the  intermediate  possessors 
not  having  been  interested  in  anything  but  Mammalia,  and  in  part 
to  the  comparative  absence  of  iudividuality  in  specimens  of  the 
lower  classes,  scarcely  any  identification  has  been  made  in  other 
groups  than  the  Mammalia.  But  as  the  Lidth  de  Jeude  collectioD 
acquired  by  the  Museum  contains  specimens  of  all  classes,  both  of 
Vertebrates  and  Invertebrates,  as  did  also  the  Seba  cabinet,  there  is 
little  doubt  that  some  of  Seba's  specimens  lire  contained  in  it,  if 
only  they  could  be  identified.  At  the  same  time  no  members  of 
other  groups  have  upon  them  the  old  MS.  labels  to  which  1  attach 
so  much  importance.  Moreover,  the  Seba  collection  of  Reptiles 
was  wholly,  or  in  part,  purchased  by  the  Emperor  Peter  the  Great, 
and  taken  to  St.  Petersburg,  where  many  of  the  specimens  are  still 
preserved  \  Unfortunately  they  were  all  rebottled  some  years  ago, 
so  that  none  are  left  in  the  original  bottles  ;  Dr.  Strauch,  however,  as 
I  am  kindly  informed  by  Dr.  Biichner,  well  remembers  that  the  bottles 
were  exactlv  like  those  figured  by  Seba,  and  therefore  like  those  of 
the  Lidth  de  Jeude  collection.  As  to  the  labels,  several  sorts  seem 
to  have  been  on  the  bottles,  but  none  quite  like  those  now  on 
our  bottles. 

Among  the  Reptiles  and  Fishes,  in  the  examination  of  which  I 
have  had  the  assistance  of  my  colleague  Mr.  Boulenger,  one  snake 
(Eunectea  tnurinus,  66.8.14.308)  and  one  fish  {Chteiastomus  ciT' 
rhosus,  66.8.14.154)  agree  so  well  with  Seba's  Vol.  ii.  pL  xsix. 
fig.  1  and  Vol.  iii.  pi.  xxix.  fig.  12  respectively,  that,  viewed  in 
conjunction  with  the  Mammal  identifications,  it  appears  very  pro- 
bable that  these  specimens  are  Seba's  originals,  and  that  they 
escaped  Peter  the  Great,  and  passed  with  the  Mammals  into  the 
hands  of  Prof.  Lidth  de  Jeude. 

It  is  an  unfortunate  thing  that  none  of  the  many  eccentricities 
figured  by  Seba,  such  as  the  Cat  with  two  bodies,  &c.,  are  identi- 
fiable, as  they  would  have  been  better  evidence  of  identity  than  any 
I  am  able  to  produce ;  but  the  fact  is  easily  explicable,  as  the  British 
Museum  never  has  purchased  or  collected  any  such  specimens,  and 
therefore  even  if,  as  no  doubt  was  the  case,  any  of  Seba's  monstro- 
sities were  included  in  the  *'  collection  tr^  remarquable  de  foetus 
monstrueux"  of  the  Lidth  de  Jeude  collection,  they  would  not 

^  In  an  interesting  leaflet  which  I  owe  to  the  kindness  of  Mr.  R  F.  Damon 
of  Weymouth,  there  is  a  rough  classification  of  the  Lidth  de  Jeude  Museum, 
and  among  the  chief  headings  is  one  of  '*  Une  s^rie  de  foetus  des  races  humaines 
et  des  Mammiferes."  Now,  on  examining  the  Museum  specimens  bearing  the 
printed  Lidth  de  Jeude  labels,  I  find  that  without  exception  they  are  either 
young  specimens  or  else  mothers  containing  fcetuses,  so  that  we  may  presume 
that  of  the  rebottled  specimens  those  at  least  which  are  adult  would  not  have 
had  the  printed  numbers,  and  would  therefore  in  all  probability  have  had  the 
old  MS.  labels  upon  them. 

^  See  Strauch,  Zool.  Mus.  St.  Petersb.  in  seinem  fiinfziffiahr.  Best.  p.  192  (1889). 
Dr.  Biichner  informs  me  that  a  large  part  of  this  coueotion  was  destrojred  by 
Are  in  St.  Petersburg  in  1747. 
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htTe  been  icquired  by  oar  own  Mnseam ;  nor  am  I  able  to  trace 
where  thej  have  gone. 

Before  proceeding  to  a  detailed  account  of  mj  identifications,  I 
pTDpone  to  fl;iTe  such  scraps  of  historical  evidence  about  the  Seba 
and  Lidth  de  Jeude  collections  as  I  have  been  able  to  get  together, 
ind  I  hope  that  these  in  course  of  time  will  be  supplemented  by 
other  similar  items  of  information. 

Firstly,  from  the  preface  to  the  fourth  volume  of  the  '  Thesaurus  * 
«e  learn  that,  although  Seba  himself  died  in  1 736,  the  collection 
wu  not  dispersed  until  1 752,  when  it  was  sold  by  public  auction 
m  Amsterdam. 

It  next,  probably  not  very  long  afterwards  S  passed  into  the 
poiseision  of  the  Sudtholder,  William  Y.  of  Holland,  or  at  least  of 
bis  guardians,  he  being  a  boy  of  four  at  the  time  of  the  sale.  But 
when  the  French  occupied  Holland  and  the  Stadtholder  fled  in 
1795,  the  invaders,  as  was  their  habit  in  regard  to  objects  of  art 
aod  science,  brought  back  with  them  to  Paris  certain  of  the  spe- 
dmens  of  the  Stmitholder's  collection.  Of  these,  or  at  least  of  the 
Mammals,  a  list  has  most  fortunately  been  preserved  in  the 
Archives  of  the  Paris  Museum,  a  copy  of  which  I  owe  to  the 
Idndiiess  of  Prof.  A.  Milne-Edwards.  This  list,  howerer  (see  below 
p*  3)7),  shows  that  no  such  specimens  as  are  now  attempted  to  be 
ideutified  went  to  Paris  at  that  time.  Indeed,  such  specimens  as 
these  animals  in  spirit  would  not  have  been  very  attractive  to  the 
French  military  and  unscientific  collectors,  and  they  therefore,  no 
doabt,  remained  in  Holland,  but  in  whose  hands  I  cannot  trace. 

The  next  reference  is  one  which,  so  far  as  it  goes,  is  antagonistic 
to  the  idea  of  any  of  Seba's  spirit-specimens  having  been  preserved 
until  now,  and  it  deserves,  therefore,  careful  consideration.  In 
1853  Temroinck,  the  famous  head  of  the  Leyden  Museum,  made 
the  two  following  statements  ' : — 

**  Seba  rassemblait,  sans  choix  ni  ordre  ryst^matique,  tontes  sortes 
d*ol)f}ets  curienx ;  parmi  les  mammifferes,  les  monstres  et  les  foetus 
etaient  les  plus  nombreux ;  toute  sa  collection,  conserve  k  I'esprit 
de  Tin  dans  des  bocaux  de  verre,  ^tait,  apr^  sa  mort,  en  grande 
ptrtie  d^rior^.'*     And  :— 

"  II  y  a  plusieurs  ann^  (cinquante  ans  k  peu-prds)  que  je  fis 
fscouisition  de  qnelqnes  bocaux,  provenant  des  a^bris  des  collections 
de  Seba;  dans  ce  nombre  se  trouyait  un  tr^s-jeune  individu  de 
notre  Spiniger ;  il  etait  totalement  d^lor^  et  k  peine  reconnaissable. 
Ce  sujet,  qa*on  a  monte,  se  trouve  dans  nos  gideries.  C'est  peut^ 
itrt  1  individu  type  du  Cervus  perpusillua  on  bien  de  Oervui  per^ 
fradlis  de  Seba." 

'  Perhape  Piillas  visited  Amsterdam  in  the  intenral,  for  in  1797  (Nov. 
Ohm,  p.  3U)  he  sajs  of  Mus  ionffivea  (Seba,  vol.  ii.  plate  zxiz.  fig.  2) :  "  vidi 
JooDdam  Amstelodami  e  Mueeo  Bebae  reliquum  specimen  in  collectione  DN. 
Chr.  Paul  Meier,  meroatorii."  Later  on  he  speaks  of  this  specimen  as  hating 
been  a  skin,  so  that  it  could  not  be  one  of  our  specimens,  but  might  have  been 
one  of  the  "Deux  Qerboiaes  de  k  petite  esp^"  that  went  to  Paris  (see 
Wow.  p.  317). 

'  Ssq.  Z.  Quin.  pp.  202,  203  (1853). 
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Now  in  reference  to  theie  Berioos  statements,  it  maj  be  obserred 
tbat  Seba*8  great  collection  consisted  of  maminals,  birds^  reptiles, 
icorpionSy  shells,  echinoderms,  and  many  other  invertebrates^  and 
might,  therefore,  easily  be  *'  en  grande  partie  d^t6rior6e,"  espectalij 
as  regards  the  softer  and  more  destructible  inrertebrates,  and  yet 
leave  the  majority  of  the  mammals  unhurt ;  while,  as  regards  the 
Royal  Antelope  ('*  notre  Spiniger  "),  of  conrse  the  accidental  opeiH 
log  or  leakage  of  a  single  bottle  would  imply  the  destruction  of  its 
contents.  But  except  for  Temminck*s  bare  statement,  and  it  is  by 
no  means  certain  that  he  really  knew  much  about  the  condition  of 
"  toute  la  collection,"  he  only  having  obtained  **  quelques  boosnz," 
there  seems  to  be  no  reason  whatever  that  specimens  preserved  ss 
these  are  in  bermetically  sealed  bottles  and  in  good  preaerfing 
fluid  should  be  really  seriously  deteriorated  merely  by  the  lapse  oi 
time.  Certainly,  judging  by  the  present  condition  of  the  Lidth  de 
Jeude  collection,  there  seems  to  be  no  reason  against  their  having 
been  in  the  bottles  they  now  are  for  the  past  160  years,  or,  if 
untouched,  for  their  remaining  very  much  in  their  present  coin 
dition  for  centuries  more. 

Of  other  references  to  tbis  collection,  at  this  time  or  later,  I 
can  find  no  trace.  Probably  it  got  into  the  hands  of  one  or  seversl 
successive  private  and  scientifically  unknown  collectora  of  eoriositici 
before  coming  into  tbe  possesion  of  Prof.  Lidth  de  Jeude. 

Of  the  latter*s  museum,  we  only  know  what  is  stated  in  tbe 
preface  to  his  sale-catalogue  of  1858.  In  tbis  he  uttera  a  pathetic 
lament  at  being  forced  to  part  with  bis  collection,  the  result  of 
half  a  century's  kbour.  This  period  would  carry  back  tbe  com- 
mencement of  his  collecting  to  1808,  a  date  very  near  that  when 
some  of  the  Seba  specimens  were  certainly  still  in  existence^  as  we 
know  from  Temminck.  Among  the  collections  and  even  *'  Mus6es 
entiers  "  which  he  acquired  during  the  half-century  were  those  of 
*<Mr.  le  Baron  van  der  Capellen,  andea  Gouverneur  det  Indes 
Orientales,  Mr.  van  Klinkenberg,  amateur  2&6  k  Utrecht,  Messrs. 
Muller,  Draak,  etc." 

Of  these  gentlemen  the  first  would  not  have  been  likely  to  possets 
a  general  collection,  of  the  last  two  I  know  nothing ;  but  of  tbe 
second,  the  most  likely  sounding  of  all,  thanks  to  the  kind  researches 
of  Dr.  F.  A.  Jentink,  of  tbe  Leyden  Museum,  we  know  that  his 
full  name  was  Gysbert  Johannes  van  Klinkenberg,  that  he  set  up 
as  an  apothecary  in  Utrecht  in  1802,  that  he  bad  large  Natural 
History  collections,  and  that  these  were  sold  by  auction  oo  Nov.  8, 
1841.  The  majority  of  the  specimens  were  bought  by  Prof.  Lidth 
de  Jeude,  but  as  this  was  done  privately  no  ssle-catalogue  of  them 
was  printed.  It  may  be  noted,  however,  that  among  the  books 
sold^  at  that  sale  there  were  two  copies  of  Seba's  'Thesaurus,' 
rather  a  cumbrous  work  for  an  ordinary  collector  to  have  in  duplicate 
if  he  had  not  had  some  special  reason  for  possessing  them. 

^  I  most  sineerely  thank  Br,  Jentink  for  the  capo  and  trouble  that  he  hat 
taken  in  helping  me  to  trace  out  tbe  history  of  this  collection,  and,  among  other 
things,  for  haviug  lent  me  a  copy  of  this  rare  sale-catalogue,  as  weU  as  a  marked 
copy  of  Lidtli  de  Jeude's  own  catalogue. 
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This  being  all  the  historical  evidence  that  I  have  been  able  to 
gather  aboat  the  Seba  and  Lidth  de  Jeude  collections,  I  need 
scarcely  say  that  I  shall  be  most  grateful  to  anyone  who  may 
happen  to  find  any  pertinent  references  to  either  of  them  and  who 
would  give  me  information  thereof. 

To  pass  now  to  the  evidence  derived  from  the  specimens  them- 
selves and  their  agreements  with  the  Seba's  descriptions  and 
figures. 

In  the  first  volume  of  Seba's  work  about  90  Mammalia  are 
figured  and  described,  and  7  in  the  second.  Of  these  we  must 
eliminate  thoae  that  were  probably  among  the  Paris  set  (see  below), 
besides  a  considerable  number  more  which,  owing  to  their  size, 
could  not  baye  been  preserved  in  spirit,  and  such  again  as  8eba 
states  were  not  in  his  own  collection.  This  would  leave  some  70  or 
80  for  which  originals  may  be  sought.  Many  of  these  are  of 
animals  so  rare,  even  to  the  present  day,  that  their  independent 
possession  both  by  Seba  and  Lidth  de  Jeude  would  itself  be  unlikely ; 
and  still  more  unlikely  that  the  specimens  belonging  to  the  latter 
should  have  been  able  so  closely  to  match  the  figures  given  by  the 
former,  in  agei  size,  and  above  all  in  sex,  a  point  on  which  Seba  wa^ 
fortunately  very  careful  to  give  particulars. 

Of  the  cases  put  forward  in  the  following  list,  some  few  depend 
of  course  merely  on  an  ordinary  specific  resemblance,  and  one  can 
only  say  that  there  is  no  disqualifying  point,  such  as  wrong  sex  or 
age ;  but  in  others,  and  indeed  in  the  majority,  there  is  a  strong 
imdividual  resemblance  between  the  figure  and  the  specimen,  often 
confirmed  by  some  collateral  evidence  extracted  from  Seba'a  de- 
scriptions. Such  cases  as  those  of  the  Opossums  with  their  varying 
numbers  of  mammse  visible  or  in  use,  of  the  Lutra  brasiliensii 
with  its  wrinkled  sides,  and  of  the  pair  of  Tamias  with  the  ri^ht 
sexes  and  number  of  stripes  respectively,  are  far  beyond  anythmg 
that  one  could  possibly  suppose  might  be  due  merely  to  accidental 
coincidence. 

In  the  table  now  exhibited  (pp.  314-15)  the  first  column  gives  the 
number  of  the  plate  and  figure  in  Seba,  the  second  the  name  of  the 
species,  and  the  third  the  British  Museum  register-number  of  the 
specimen  I  assign  to  the  figure.  These  specimens  will  of  course 
sJways  be  open  to  the  inspection  and  comparison  of  anyone  interested 
in  the  subject. 

It  is  unfortunate  that,  before  the  history  of  the  collection  was 
inspected,  many  of  the  specimens  were  taken  out  for  examination 
iod  rebottled  in  modern  bottles,  but  in  all  cases  the  fact  of  their 
baring  actually  come  from  the  Lidth  de  Jeude  collection  is  beyond 
question.  Without  such  taking  out,  however,  exact  speoific  deter- 
mination is  occasionally  very  difficult,  and  some  animals  are 
therefore  inserted  in  the  table  merely  under  their  generic  names,  as 
without  very  special  reason  it  would  not  be  right  to  unseal  the  ancient 
tnd  interesting  bottles  which  contain  them. 
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Finally^  in  order  to  focus  as  far  as  possible  all  the  existing  iufor- 
oution  about  the  Seba  cabinet,  I  have  thought  it  well  to  reproduce 
just  as  it  stands  the  list,  obligingly  hunted  out  for  me  bj  Prof. 
Milne-Edwards,  of  the  specimens  taken  to  Paris.  The  numbers 
placed  in  hrackets  are  those  of  the  Seba  plates  and  figures  which 
may  be  those  of  the  specimens  mentioned.  How  many  of  these 
interesting  specimens  still  remain  in  the  Paris  Museum  after  the 
lapse  of  nearly  a  century,  I  will  leave  my  confrhre9  of  that  great 
institution  to  aetermine ;  but  I  am  afraid  there  cannot  be  many,  as 
the  specimens  seem  to  have  heen  for  the  most  part  perishahle  skins 
or  stufified  specimens. 

Lute  des  animaux  envoy 69  de  la  Haye  Van  IIL^  de  la 

Repuhlique  Franfoise. 

(Cabinet  du  Stathouder.) 

Un  Hippopotame  adulte. 

Tin  ^ffippopotame  jeune. 

Une  tdte  de  Narwal  aTOo  la  oorne. 

Un  FourmiUer  de  Cayenne  [XXXVIII.  2,  XL.  1,  or  Vol.  H.  XLVII.  2]. 

Un  Pangolin  [MV.  1]. 

Un  Singe  naaique. 

Un  Tatou  ^  [XXXVII.  2]. 

Portion  de  erkae  et  comes  de  Ooudou. 

Deux  peauz  de  Goudou,  c^  $ . 

Denx  peaux  du  Buifie  bleu  du  Cap. 

Troie  peaux  de  Ohat-tigre. 

Une  peau  de  Bhinoo^ros  bicome  (jeune). 

Denx  peaux  de  Bubale,  c^  $  [XLU.  4]. 

Un  Tapir. 

Un  GtorboiBe  de  la  grande  esp^ce. 

Un  Gochon  aanelier  sauTage  de  Surinam  [FL.  21. 

Un  petit  Singe  d'une  espdoe  particuli^re  [r  XLVII.  1]. 

Une  Loutre  blanche. 

Un  Benard  blano. 

Deux  QerboiseB  de  la  moyenne  espeoe. 

Deux  G^boiaee  de  la  petite  esp^  [?  II.,  XXIX.  2]. 

Un  Faiian  perU  de  la  Chine. 

Dee  peaux  aAntilopee. 

Un  Elephant  areo  son  poil  foUet. 

Un  Sanglier  du  Cap  qui  a  t^u  k  la  Uaye. 

Un  Daim  du  Gap. 

Une  torte  de  Benard  [?  XXX.  1]. 

Un  Ccnrf  du  Cap. 

Un  Castor  de  Westphalie. 

Deux  tdtes  de  Babouines  A  dents  dor^ 

Un  Pareeseux  de  haute  taille  [XXXIV.  1]. 


Une  jolie  CheTre  de  Surinam  [?XLII.  3]. 

Des  Ecnreuils  Tolants. 

Un  Bonquetin. 

Une  t^  de  Bhinoc^ros  k  doubles  oomes. 

Some  Reptiles  were  also  taken,  as  several  of  Seba's  specimens  are 
known  to  be  in  the  Paris  Museum. 

'  Sept  1794  to  Sept  1705. 

'  See  L  Qeo£  C.  B.  xxiT.  p.  672  (1847). 

Pm)C.  Zool.  See 1892,  No.  XXIII.  23 
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AddiDfi;  to  this  list  the  Royal  Antelope  {Nanotragus  jpygmam\ 
said  by  Temmiiick  to  be  possibly  the  origin^  of  xliii.  2,  and  the 
speeimens  asserted  by  Sondevall  to  hz  perhaps  those  of  xuil 
1  &  2  S  we  are  able  to  account^  with  the  Lidth  de  Jeode  spedmeos 
now  in  the  Britiah  Museum,  for  a  Tery  large  proportion  of  Albert 
Seba's  historical  collection  of  Mammalia^ 


3.  Descriptions  of  new  Species  of  Lepidoptera  Heterocera 
from  Brazil^  Mexico,  and  Peru. — Part  II.'  By  W.  Schaus^ 
P.Z.S. 

[ReoeiTed  April  29, 1892.] 

The  following  descriptions  are  all  taken  from  specimens  in  my 
own  collection,  and,  with  the  exception  of  those  from  Peru,  tbej 
were  collected  by  myself. 

Fam.  LA8IOCAMPIDA. 
Ormiscodbs  opis. 

Primaries  above  reddish  brown ;  a  basal  straight,  and  an  outer 
oblique,  transverse  grey  band  ;  a  marginal  wavy  whitish  shade ;  a 
long  white  streak  at  the  end  of  the  cell.  Secondaries  reddish  brown; 
a  median  transverse  greyish  band  and  a  submarginal  dark  brown 
shade.  Underneath  brown,  the  outer  portion  of  the  wings  crossed 
by  four  bands  of  whitish  scales.  Head  ieuod  thorax  reddish  brown. 
Abdomen  black  dorsally,  whitish  between  the  segments ;  anal  seg- 
ment red ;  underneath  reddish  brown. 

Expanse  100  mm.     $  . 

Uab.  PetropoHs,  Brazil. 

LONOMIA  CARNICA. 

Male.  Above  red,  the  wings  crossed  from  the  apex  of  the  pri- 
maries to  the  middle  of  the  inner  margin  on  the  secondaries  by  a 
broad  black  line,  divided  by  a  greyish  shade ;  on  the  primaries  two 
discal  spots,  the  anterior  one  blackish,  the  posterior  one  white. 
Underneath  pale  brownish  red,  with  broad,  marginal,  paler  shades ; 
the  transverse  line  very  narrow  and  indistinct,  inwardly  shaded  with 
white ;  on  the  primaries  two  white  discal  spots  ;  on  the  secondaries 
a  black  discal  spot  circled  with  white ;  a  large  black  apot  at  the 
apex. 

Expanse  80  mm. 

Uab.  Petropolis,  Brasil. 

Prbptos,  nov.  gen 
Anteunee  minutely  pectinated,  and  with    ong  tufts  of  hairs  at 

*  IVoora.  p.  303  (1847).  I  haye  to  thank  Prof.  W.  Lech©,  of  StoAholm,  for 
lutvu-iutttion  about  the  present  condition  of  theae  specimenB.  See  also  Brooke. 
I*,  A,  8.  1872.  p.  637.  . 

•  For  Part  I.  see  above,. p.  272. 
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thdr  base.  Palpi  very  shorty  woolly,  descending.  Abdomen  stf&vit, 
not  eitending  beyond  the  secondaries.  Primaries  brood,  straiglit 
doDg  the  costal  margin  to  near  the  teper,  then  eonTex ;  oater  margin 
straight,  the  inner  angle  very  convex.  Secondaries  with  the  costal 
margin  Tery  slightly  convex ;  the  outer  margin  convex.  The  discal 
cells  v^  short,  not  extending  beyond  a  third  fVom  the  base. 

Priptob  qropus. 

Fawn-colonr,  the  onter  margins  broadlv  brown  and  separated 
from  the  gronnd-colonr  by  a  straight  dark  line,  extending  from  the 
apices  to  tne  inner  margins  near  the  angles  on  both  the  primaries 
and  seooDdaries ;  a  median  and  on  the  primaries  also  an  outer  trans- 
verse dark  wavy  shade ;  a  blackish  spot  on  the  subcostal  vein  of 
the  primaries  near  the  base.  Underneath  yellowish  fawn-colour ; 
a  median  and  a  submarginal  dark  brown,  lunular,  transverse  band, 
and  between  these  three  similar  but  less  distinct  bands.  Head 
sod  thorax  pale  fawn-colour.  Collar  dark  brown.  Abdomen  dark 
finm-colonr. 

Expanse  95  mm.     $  • 

Hab,  Jaiapa,  Mexico. 

LiBEDA  DOERI. 

Male.  Dark  brown,  reddish  grey  about  the  inner  angle  of  the 
primaries,  with  three  small  black  spots  ;  the  primaries  also  crossed 
by  four  pale  lines,  the  inner  two  straight,  the  outer  two  slightly 
oblique ;  a  small  white  point  in  the  cell.  Underneath  brown  flecked 
with  greyish  scales ;  two  transverse  pale  lines  kom  the  costal  margin 
of  the  primaries  near  the  apex  to  the  inner  margin  of  the  secondaries. 

Expanse  75  mm. 

Hab,  Petropolis,  Brazil. 

Artace  anula. 

Female,  Primaries  above  whitish  with  transverse  greyish  streaks, 
and  a  circular  grey  spot  on  the  inner  margin.  Secondaries  above 
greyish  white,  with  a  broad  submarginal  dusky  band.  Underneath 
grrf,  with  a  white  marginal  line.     Body  greyish. 

Expanse  43  mm. 

HtJf.  Bio  Janeiro,  Brazil. 

Artace  meridionalis. 

Female,  Primaries  above  white,  with  a  basal,  a  median,  and  an 
oater  row  of  dark  grey  spots  on  the  veins,  and  two  grey  spots  at 
the  end  of  the  cell;  a  marginal  and  a  submarginal  dusky  grey 
tiaasTerse  band,  and  a  row  of  black  spots  on  the  extreme  margin 
between  the  veins.  Secondaries  above  grey,  darker  along  the  inner 
margin.  Underneath :  primariei  grey»  with  the  apex  white  and  a 
row  of  dark  spots  on  the  extreme  margin ;  seconaaries  grey,  with 
the  fringe  white.  Head  and  thorax  grey.  Abdomen  dorsaUy  dark 
g;rey,  underneath  white. 

23* 
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Expanse  44  mm. 

Hah.  Tijuca,  Rio  Janeiro. 

Most  nearly  allied  to  A.  albieana,  Walker. 

HyDRIAS  THERESA. 

Primaries  above  grey,  the  veins  black  towards  the  outer  margin 
and  some  black  scales  at  the  base  ;  two  black  points  in  the  cell,  and 
beyond  the  cell  two  transverse  blackish  lines,  the  inner  one  resem- 
bling a  line  of  fish-scales,  the  outer  one  forming  prolonged  angles. 
Secondaries  brown,  the  costal  margin  broadly  grey,  mottled  with 
black ;  a  marginal  wavy,  dusky  erey  line  and  a  faint  trace  of  a 
median  transverse  line.  Head  and  thorax  grey.  Abdomen  brown, 
grev  subdorsally. 

Expanse  35  mm. 

Hab.  Rio  Janeiro,  Brazil. 

Hydrias  bochica. 

Primaries  light  grey,  the  base  brown  with  two  contiguous  wavy, 
brown,  transverse  lines  ;  a  black  discal  spot ;  beyond  the  cell  another 
double  transverse  streak,  and  a  submarginal  row  of  brown  spots ;  a 
brown  spot  on  the  costa  near  the  apex  ;  the  outer  margin  brownish 
except  at  the  apex  and  the  inner  angle.  Secondaries  vrith  the  costal 
and  outer  margins  greyish  ;  the  inner  margin  and  disk  brown  ;  two 
transverse  wavy  brown  lines.     Body  brownish  grey. 

Expanse  38  mm. 

ffab.  Peru. 

Hydrias  braganza. 

Male.  Primaries  above  white ;  brown  along  the  inner  margin  and 
posterior  half  of  the  outer  margin,  also  a  brown  spot  on  the  costal 
margin  close  to  the  apex,  and  a  smaller  spot  near  the  base.  Second- 
aries above  brown,  the  costal  margin  broadly  white.  Underneath 
brown ;  a  marginal  wavy  white  line  at  the  apex  of  the  primaries, 
and  a  short  broad  white  band  at  the  apex  of  the  secondaries.  Head 
brownish.  Thorax  brown  in  the  centre,  on  either  side  white. 
Abdomen  brown. 

Expanse  34  mm. 

ffab.  Rio  Janeiro,  Brazil. 

Hydrias  lacrimosa. 

Male.  Primaries  above  brown  ;  a  greyish  basal  transverse  streak, 
also  a  similar  outer  wavy  transverse  streak,  beyond  which  on  the 
anterior  half  of  the  wing  is  a  submarginal  whitish  band ;  a  marginal 
broken  white  line  from  the  apex  to  the  inner  angle.  Secondaries 
light  brown,  darker  along  the  costal  margin  and  mottled  with  buff ; 
a  median  and  a  marginal  indistinct  transverse  line.  Underneath 
light  brown  ;  beyond  the  cell  the  wings  are  crossed  by  three  darker 
transverse  lines.     Body  brown. 

Expanse  26  mm. 

Eab.  PetropoUs,  BraziL 
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Hydrias  SORDIDA. 

Male.  Primaries  above  brown,  slightly  mottled  with  greyish 
letJes;  a  transverse  outer  lunular  line  and  a  submarginal  deeply 
tngolar  black  line.  Secondaries  rich  brown;  the  costal  margin 
mottled  with  greyish,  and  an  indistinct  wavy  marginal  line.  Body 
brown ;  a  few  greyish  hairs  on  the  thorax. 

Expanse  30  mm. 

ffab.  Petropolis,  Brazil. 

Talima  carmen. 

Male,  Primaries  above  grey,  brownish  along  the  inner  margin, 
whitish  at  the  apex  ;  beyond  the  middle  of  the  wing  a  semicircular 
row  of  small  black  spots ;  an  upright  white  streak  on  the  inner 
margin  near  the  angle.  Secondaries  above  bright  red ;  apex  and 
fringe  greyish  brown.  Wings  underneath  red ;  the  costal  margins 
and  apices  grey.  Head  and  thorax  grey.  Abdomen  red  dorsally, 
grey  underneath. 

Expanse  23  mm. 

Hab.  Petropolis,  Brazil* 

Fam.  LiBfACODiDiB. 

EcHEDORUS  ARGENTINA. 

Male*  Wings  grey,  slightly  hyaline  and  iridescent,  the  outer  third 
slightly  paler  in  colour.  The  primaries  crossed  at  a  third  from  the 
base  by  two  outwardly  curved,  narrow,  whitish  lines ;  beyond  the 
cell  two  wavy  whitish  Uaes  and  a  wavy  marginal  whitish  band;  a 
small  black  spot  at  the  end  of  the  cell.  Underneath,  the  primaries 
are  almost  denuded  of  scales,  and  show  the  markings  of  the  upper 
surface.  The  secondaries  above  have  the  dark  and  light  portions 
separated  by  a  faint  whitish  shade,  the  darker  portion  occup3ring 
the  entire  inner  margin ;  underneath,  a  broad  median,  transverse, 
black  band,  shaded  with  white  on  either  side.  Thorax  and  abdomen 
dark  grey,  with  tufts  of  brownish  hairs  at  the  base  of  the  wings  ;  also 
nmiltf  tufts  on  the  last  segments  underneath. 

Expanse  43  mm. 

The  female  b  altogether  more  woolly,  the  primaries  are  hardly 
iridescent,  the  markings  a  little  less  distinct,  and  the  black  spot  at 
the  end  of  the  cell  more  conspicuous.    The  secondaries  are  uniform 

dull  grey* 
Expanse  60  mm. 
Had,  Petropolis,  Brazil ;  Buenos  Ayres. 

TfTTA  FUMIDA. 

Male.  Wings  smoky  brown ;  a  black  spot  at  the  end  of  the  cell 
<m  the  primaries,  and  a  submarginal  greyish  band,  more  distinct  on 
the  primaries  than  on  the  secondaries.     Body  brown* 

Expanse  38  mm. 

Hak.  Petropolis,  Brazil* 
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TmrA  ARGBNTATA. 

Female.  Primaries  ahtuvt  lilTery  white,  the  mmim  and  iringe 
finely  brown ;  a  broad  brown  band  from  the  middle  of  the  inner 
margin  to  the  costal  'margin  near  the  apex.  Secondaries  bmwD. 
Underneath,  all  the  wings  brown.  Body  brown,  reddish  brown 
towards  the  anal  segment. 

Expanse  52  mm. 

ffab.  Rio  Janeiro, 

Megalopyge  radiata. 

Brown,  the  basal  heik(  of  the  primaries  below  the  median  Tein 
mnch  darker  and  outwardly  bordered  with  white,  whence  white  lines 
extend  towards  the  outer  margin  ;  at  the  end  of  the  cell  a  large 
▼elvety  brown  spot ;  beyond  the  cell  white  lines  radiate  towards  the 
apex  and  outer  margin.  Secondaries  brown.  Body  brown.  Head 
beihind  the  antennic  white. 

Expanse  54  mm.     $ . 

Hob.  PetropoUs,  Brazil. 

Megalopyge  acca. 

• 

Primaries  above  pinkifih  hsown;  a  bUickish  median  transrerse 
line.  Secondaries  roseate.  Underneath  roseate,  the  apices  of  the 
primaries  brownish.     Head  and  thorax  brownish.     Abdomen  red. 

Expanse  SO  mm.     c^. 

Hao.  Rio  Janeiro. 

Dalcera  tuucana. 

Primaries  yellowish  white,  faintly  reddish  along  the  outer  and 
inner  margins  and  through  the  centre  of  the  wing ;  fringe  yellow ; 
a  black  oblique  line  at  the  end  of  the  cell,  and  a  black  shade  along 
the  median  vein.  Secondaries  bright  yellow.  Head  orange,  collar 
yellow,  thorax  pinkish,  and  abdomen  dorsally  yellow  ;  underneath 
orange.  The  wings  underneath  are  yellow,  with  a  small  black  mark 
at  the  end  of  the  cell  on  the  primaries. 

Expanse  35  mm. 

Hab.  Tijuca,  Rio  Janeiro. 

PlNCONIA  COA. 

Orange,  all  the  veins  on  the  primaries  outlined  with  yellow,  move 
distinctly  so  in  the  male  than  in  the  female. 
Expanse,  S  33  mm.,  $  44  mm. 
Hab.  Coatepec,  Jalapa,  Mexico. 

Parasa  minima. 

Primaries  light  brown  ;  a  transverse  median  green  band,  widening 
on  the  inner  margin  to  the  base  of  the  wing ;  a  submarginal  wavy, 
darker  brown  shade  ;  the  veins  on  the  outer  margin  finely  outlined 
with  darker  brown.    Secondaries  very  light  brawn,  somewhat  darker 
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ikmg  the  outer  margin.    Head  and  thorax  light  green.    Abdomen 
brown. 

Expanse  19  mm. 

Hah.  Coatepec,  Mexico. 

Trabala  cicur. 

Male,  Primaries  reddish  yellow,  the  veins  slightly  darker ;  a 
darker  basal  streak  along  the  median  vein,  and  below  this  an 
irregular  darker  shade  curving  round  it  towards  the  apex;  a 
marginal  darker  shade.  Secondaries  and  abdomen  reddish  yellow. 
AH  die  fringes  very  long. 

Expanse  34  mm. 

Hob.  Corcovado,  Rio  Janeiro. 

Trabala  drucei. 

Wings  and  body  bright  brownish  yellow.  On  the  fnimaries  a 
brown,  slightly  curved  streak  from  about  the  middle  of  the  inner 
margin  to  the  costal  margin,  very  close  to  the  apex ;  a  dark 
marginal  line. 

Expanse,  ^  30  mm.,  $  36  mm. 

Hab.  Jalapa,  Mexico. 

This  species  was  described  and  figured  in  the  '  Biologia  Centrali- 
Americana '  as  the  female  of  Fipsania  anticlea^  Druce. 

Trabala  cebrenis. 

Primaries  light  green,  a  large  brown  space  occupying  the  basal 
half  of  the  wing  above  the  median  vein  ;  the  outer  margin  and  part 
of  the  inner  margin  light  brown,  with  a  greyish  marginal  streak. 
Secondaries  brown,  slightly  blackish  along  the  outer  margins.  Head 
tod  thorax  light  green.     Abdomen  brown. 

Expanse  28  mm.     $  . 

Hob.  Coatepec,  Mexico. 

Trabala  brumalis. 

Primaries  above  brown,  darkest  along  the  costal  margin;  the 
basal  half  of  the  median  vein  blackish;  below  this  an  indistinct 
whitish  line  curving  upwards  to  the  apex;  beyond  this  a  sub- 
marginal  greyish  shade,  and  then  a  marginal  whitish  shade  from  the 
apex  to  the  middle  of  the  inner  margin ;  the  extreme  margin  and 
fnoge  brownish.  Secondaries  light  brown,  thickly  speckled  with 
darker  scales.  Body  brown ;  two  light  streaks  on  the  head  and 
thorax. 

Expanse  42  mm.     $ . 

Hob.  Petropolis,  Brazil. 

VlFSANIA  FRI6IDA. 

Primaries  light  brown,  faintly  tinged  with  pinkish  ;  a  pale  olive- 
green  patch  at  the  base  of  the  costal  margin,  including  a  minute 
brown  spot ;  from  the  base  of  the  wings,  following  parallel  with  the 
mner  margin  for  a  short  distance  and  then  extending  to  the  costal 
margin  close  to  the  apex,  an  olive-green  irregular  line,  partly  shaded 
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Very  suniUr  in  its  marking^  to  HuUmacodes  distincta,  Moschler, 
bat  a  much  smaller  insect. 

TaRCHON  MINOIS. 

Primaries  above  dark  reddish  brown,  the  costal  margin  narrowly 
loteoiu ;  a  black  point  in  the  cell ;  an  outer  transverse  dark  shade  and 
a  submarginal  dark  wavy  line  :  underneath  with  the  disk  dark  brown, 
the  margins  broadly  light  reddish  brown.  Secondaries  above  dark 
browD,  the  fringes  golden  brown :  underneath  light  reddish  brown ; 
1  black  point  in  the  cell,  and  two  dark  wavy  transverse  lines. 
Body  dark  brown  above,  underneath  light  reddish  brown. 

Expanse  28  mm. 

Bab.  Petropolis,  Brazil. 

Fam.  BoMBYCiDs. 
Hygrochroa  limosa. 

Primaries  above  silvery  grey,  light  reddish  brown  along  the 
inner  margin,  and  finely  so  on  the  costa ;  an  outer  and  a  sub- 
marginal  transverse  wavy  black  line;  a  dark  shade  along  the 
anterior  half  of  the  outer  margin.  Secondaries  bronze-grey,  darker 
akn^  the  outer  margin  ;  on  the  inner  margin  some  dark  brown  and 
whitish  spots.     Body  grej. 

Expanse  26  mm.     ^ . 

Hab,  Corcovado,  Rio  Janeiro. 

Tamphana,  nov.  gen. 

Antennas  deeply  pectinated,  as  long  as  the  thorax.  Abdomen 
extending  beyond  the  wings  and  laterally  tufted.  All  the  legs  with 
tofts.  Primaries  long,  not  very  broad,  straight  along  the  costa, 
iHghtly  convex  at  the  apex,  outer  margin  slightly  convex.  Second- 
tries  with  the  anal  angle  slightly  prolonged,  and  the  outer  margin 
somewhat  excavated  close  to  the  anal  angle. 

Tamphana  marmorea. 

Primaries  above  light  brown,  finely  striated  with  dark  brown ;  the 
costal  margin  paler ;  a  broad  basal  transverse  greyish  band ;  a 
minnte  greyish  spot  in  the  cell ;  an  outer  transverse,  double,  wavy 
hrown  line ;  a  large  apical  space  on  the  costal  margin  whitish 
crossed  by  a  greyish  shade ;  a  dark  spot  on  the  inner  angle : 
onderneath  light  brown,  whitish  at  the  apex.  Secondaries  above 
brown,  with  a  dark  spot  about  the  middle  of  the  inner  margin : 
underneath  light  brown,  with  two  dark  transverse  streaks. 

Expanse  27  mm.     d . 

Sd.  Palmeiras,  Rio  Janeiro. 

Arotros,  nov.  gen. 

Fmak,  Antennce  longer  than  the  thorax,  pectinated.  Palpi 
short,  tufted.    Abdomen  stout,  the  anal  segment  with  long  stiff 
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hairs.    All  tbe  legi  ttdM.     ISxiuuies  broad,  tbc  apex  nnuiiled,  the 
outer  margin  very  convez. 

Arotros  striata. 

Wings  buff,  all  the  Teins  and  lines  between  the  reins  brown.  The 
primaries  nitb  the  base  and  half  of  the  costal  mai^n  dark  grcj- 
Head  dark  grey.  Collar  brown,  with  dark  margins.  Thorax  and 
abdomen  buff,  the  latter  with  nnmerous  longitndinal  dark  streaks. 

Expanse  45  mm. 

ffab.  Novo  Frihn^o,  Brazil. 

Olceclosteria  hay  a. 

Primaries  above  very  light  grey,  an  indigtinct  basal  and  outer 
transverse  shade,  beyond  the  latter  a  row  of  minute  spots  on  the 
veins  ;  a  subapical,  small,  quadrate  vitreous  spot ;  the  fnnge  oq  the 
middle  of  the  outer  margin  dark  hroivn  ;  a  minute  black  spot  in  the 
cell.  Secondaries  pale  browuish  grey.  Underneath  brownish  grey, 
somewhat  darker  on  the  outer  margin  of  the  primaries  below  the 
apex  ;  a  Bubmarginol  brown  line  and  a  median  brownish  shade  ou  all 
the  wings ;  a  fine  transverse  streak  in  the  cell  on  the  primaries. 
Body  above  grey ;  underneath  light  brownish  grey. 

Expanse  33  mm. 

Bab,  Jalapa,  Mexico. 

Olceclosteria  uotvsca. 

Afals.  Primaries  above  light  grey,  speckled  with  blackish  scales, 
the  apices  darker;  a  basal  and  a  median  transverse  dark  wavy  line; 
an  outer  row  of  minute  black  points  on  the  veins,  and  a  very  small 
subapical  round  vitreous  spot.  Secondaries  brownish,  with  two  dark 
transverse  lines.  Underneath  greyish  brown,  the  apices  of  the 
primaries  darker;  the  outer  hue  on  the  secondaries  forming 
numerous  acute  angles,  also  a  amall  black  point  in  the  cell. 

Expanse,  <S  32  mm.,  £  44  mm. 

ffab.  Rio  Janeiro. 

Very  similar  to  OlcecloMleria  micropt.  Walker,  but  differs  in  its 
colour,  the  vitreous  spot  and  the  outer  line  on  the  secondaries 
underneath. 

Fam.  Drbfantilida. 

Feropbora  cobcqvada. 

Apices  of  primaries  not  prolonged.  Primaries  above  grey,  tinged 
with  reddish  at  the  base,  and  with  brown  on  the  costal  margin  near 
the  apex  ;  a  blackish  submarginal  line  outwardly  shaded  with 
reddish  brown  ;  a  vitreous  spot  at  the  end  of  the  cell.  Secondaries 
above  with  the  base  grey  ;  a  transverse  median  black  line,  beyond 
which  the  wing  is  reddiah  brown,  except  the  extreme  outer  margin, 
which  is  grey ;  a  small  vitreous  spot  aa  oa  the  primaries.  Under- 
neath grey  speckled  with  black  ;  the  disk  of  the  primaries  reddiah. 
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also  a  large  red  space  on  the  outer  margin  of  ,tbe  primaries.     Body 
brownish  grey. 

Expanse  44  mm. 

Hab,  Corcovado,  Rio  Janeiro. 

Perofhora  acuta. 

Primaries  with  the  apices  very  much  prolonged.  Wings  light 
grey,  speckled  with  black  ;  a  black  spot  in  the  cell  on  the  primaries  ; 
on  the  costal  margin  of  the  same  wings,  at  about  three  fourths  from 
the  base,  a  faint  brown  oblique  line,  which  forms  a  sharp  angle  and 
extends  to  the  middle  of  the  inner  margin  on  the  secondaries.  Body 
gr^,  speckled  with  black. 

Expanse  42  mm. 

ffab,  Petropolis,  Brazil. 

Fam.  GossiDiS. 

COSSUS  PARTLIS. 

Primaries  above  black,  covered  with  a  network  of  velvety  black 
Hoes  and  strisB,  the  most  conspicuous  forming  an  extra-basal  and 
a  marginal  transyerse  line ;  all  these  velvety  black  lines  are  finely 
bordered  with  brownish  scales :  underneath  blackish,  the  costa  and 
the  outer  margin  greyish,  with  darker  spots  and  striaa.  Secondaries 
above  whitish,  with  numerous  transverse  indistinct  striae ;  the  inner 
margin  broadly  black :  underneath  almost  the  same,  but  without 
the  dark  inner  margin.  Thorax  and  abdomen  black,  with  a  few 
brown  and  grey  scales. 

Expanse  45  mm. 

Hab.  Bio  Janeiro,  Brazil. 

CoSSUS  HORRIFER. 

Black,  the  primaries  above  with  a  few  velvety  black  lines,  chiefly 
along  the  costal  margin  ;  a  broad  basal  line,  posteriorly  bifurcated, 
and  a  submarginal  irregular  line  not  reaching  the  inner  margin ; 
the  outer  margin  with  numerous  deep  black  striae.  The  secondaries 
above  brownish  black,  with  a  few  indistinct  darker  lines.  Under- 
neath, the  wings  are  dark  grey,  covered  with  blackish  striae ;  the 
disk  of  the  primaries  with  long  black  scales.  Antennae  more  deeply 
pectmated  than  in  Cossus  parilis,  Schaus. 

Expanse  70  mm. 

Hab,  Bio  Janeuro. 

CocrntlA  ABNOBA. 

Primaries  above  dark  silvery  grey,  the  outer  margin  broadly 
brown,  with  darker  brown  spots ;  a  basal  small  brownish  shade  ; 
a  large,  round,  whitish  discal  spot.  Secondaries  above  brown. 
Uoderoeath  greyish  brown,  the  extreme  margins  spotted  with  dark 
brown;  the  apices  with  a  small  yellowish  space.  Head  and  thorax 
in  front  dark  velvety  brown,  thorax  otherwise  silvery  grey.  Abdomen 
brownish  above,  light  grey  underneath. 

Expanse  66  mm. 

Hah,  Palmeiras,  Bio  Janeiro. 


328  iiR.  yr.  bcbaqs  on  nkw  [Mfty  3, 

DOLBCTFA  JtrrURNA. 

Primaries  above  grey,  witb  l&rge  black  ipota  edged  narrowly  with 
lateouB,  three  between  the  median  and  Bubmedian  Teins,  one  in  the 
cell,  another  beyond  the  cell,  three  near  the  outer  margin  and  three 
Hubapical,  also  aome  smaller  ipots  along  the  costal  margin.  Second- 
aries greyish  white,  blackish  at  the  base ;  a  marginal  row  of  blackish 
spots  and  a  submarginal  dark  irregular  band. 

Expanse  63  mm. 

Hab.  Rio  Janeiro, 

DOLECTA  UACROCain. 

Primaries  light  brown,  covered  with  a  network  of  yellowish- white 
lines,  dividing  the  grouDd-colour  into  a  mass  of  small  spots ;  a  few 
of  the  spots  are  dark  velvety  brown,  chiefly  on  the  margin,  and  the 
largest  spot  of  all  is  submarginal,  about  the  middle  of  the  wiag. 
Secondaries  paler,  and  consisting  of  indistinct  brownish  spots  and 
strife ;  underneath,  the  markings  on  the  secondaries  are  more 
distinct.    Body  brown. 

Expanse  46  mm.     <}. 

Hab.  Bio  Janeiro. 

DOLBCTA  INTENTrffTA. 

Primaries  light  grey ;  a  few  dark  spots  on  the  costal  marnn ;  a 
short  dark  streak  below  the  median  vein  at  the  base  ;  a  dark  ooliqae 
shade  beyond  the  cell ;  a  broad,  subapical  oblique  spot ;  wavy, 
longitudinal,  dark  lines  along  the  outer  margin  between  the  veins  i 
the  fringe  with  large  black  spots.  Secondaries  dark  grey  ;  the  fringe 
paler,  with  dark  spats  as  on  the  primaries.  Underneath  dark  grey, 
consisting  of  numerous  stri» ;  tne  fringe  spotted  as  on  the  upper 
side. 

Expanse  45  mm.     $ . 

Hab.  Rio  Janeiro. 

COSSULA  NOTODONTOIDES. 

Primaries  above  with  almost  the  entire  baaal  half  yellowish  white, 
shading  beyond  from  light  brown  to  very  dark  violet-brown  ;  along 
the  outer  margin  are  a  few  paler  spots  and  a  few  very  dark  longi- 
tudiuat  streaks.  Secondaries  above  brownish.  Head  and  thorax 
whitish.    Abdomen  bronniah. 

Expanse  50  mm. 

Bab.  Rio  Janeiro. 

COBSULA  PEACLARA. 

Primaries  above  whitish,  the  costa  finely  dark  brown ;  a  basnl,  a 
median,  and  an  outer  transverse  steel-grey  band,  the  median  band 
being  the  widest  i  along  the  inner  margin  numerous  shorter  grey 
streaks ;  on  the  outer  margin  two  large,  round,  deep  red  spots. 
Secondaries  brown.     Head  aud  thorax  grey.     Abdomen  brown. 

Expanse  45  mm. 

Hab.  Novo  Friburgo,  Braiil- 
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Langsdorfia  POLYBIA. 

Light  greyish  brown,  the  primaries  with  a  large  whitish  space 
ooeopjing  the  outer  portion  of  the  wing ;  apex  and  outer  margin, 
however,  grejrish  brown  ;  a  quadrate  whitish  space  below  the  median 
Tein ;  here  and  there  a  few  dark  striae.  Underneath,  the  second- 
aries almost  entirely  whitish,  and  on  all  the  wings  widely  separated 
dark  striae. 

Expanse  40  mm. 

Hob,  Petropolis,  Brazil. 

Allied  to  Langsdorjiafirreri,  Druce. 

GtVIRA  TECMBS8A. 

Primaries  above  riolaceous  brown,  with  interrupted  transverse 
rows  of  sooall  darker  spots ;  the  basal  half  of  the  inner  margin 
broadly  vehety  brown.  Secondaries  whitish,  the  outer  margins 
broadly  blackish.    Length  of  body  14  mm. 

Expanse  42  mm. 

Ea6.  Corcoyado,  Rio  Janeiro. 

G-ITIRA  PHILOMELA. 

Primaries  whitish  grey,  darker  along  the  inner  margin  and  at  the 
apex,  and  crossed  by  numerous  short  dark  lines ;  a  black  spot  at 
the  end  of  the  cell.  Secondaries  dark  grey.  Body  light  grey,  the 
base  of  the  abdomen  somewhat  darker.     Length  of  body  13  mm. 

Expanse  37  mm. 

Hob,  CorcoTado,  Rio  Janeiro. 

Zeuzera  ramosa. 

Male,  Primaries  above  with  the  costal  margin  dark  brown  from 
near  the  base  to  the  apex  ;  a  light  brownish  space  occupying  the 
cell  and  extending  somewhat  beyond  it ;  from  the  middle  of  the 
median  vein  to  the  centre  of  the  outer  margin  an  irregular  black 
line;  the  base,  inner  margin,  and  outer  margin  otherwise  white 
with  transverse  black  striae.  Secondaries  above  white,  with  a  few 
bUckish  striae  along  the  outer  margin.  Body  whitish,  speckled 
with  bUck. 

Expanse  41  mm. 

Bab,  Rio  Janeiro. 

Closely  allied  to  Eudoxyla  HrigiUatu^  Felder. 

Fam.  Hkpialidji. 
Dalaca  prytanes. 

Primaries  greyish  brown,  with  some  white  streaks  along  the  costa; 
i  short,  oblique,  dark  brown  basal  streak  edged  with  whitish ;  a 
dark  brown  shade,  enclosing  some  small  silvery  marks,  from  the  end 
of  the  cell  to  near  the  inner  an^le ;  a  submarginal,  transverse, 
brownish  band,  darker  where  contiguous  to  the  above  mentioned 
dark  shade ;  the  primaries  otherwise  crossed  by  indistinct  transverse 


L^ 
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CCBLODASYS  PEGASIS. 

Primaries  above  with  the  costa  broadly  buff,  the  iimer  margin 
violaceous  brown,  and  the  intermediate  portion  brown  shaded  with 
buff  and  violaceous  ;  the  base  of  the  wing  narrowly  bnff,  limited  by 
a  transverse  blackish  line ;  at  the  end  of  the  cell  a  short  transverse 
brown  streak,  followed  by  several  longitudinal  brown  streaks ;  the 
basal  and  outer  transverse  lines  angular  and  indistinct ;  a  submar- 
ginal  series  of  small  dark  spots,  and  a  marfi^nal  row  of  black  points ; 
tbe  fringe  alternately  brown  and  buff.  Secondaries  brown,  the 
firioge  yellowish.  Underneath  brown,  the  fringe  buff.  Body  brown, 
the  collar  edged  with  black. 

Expanse  40  nrax. 

Hab.  Petropolis,  Brazil. 

(Edbuasia  terrbna. 

Primaries  fawn-colour,  shaded  with  dark  brown,  darkest  along 
the  inner  margin ;  a  cluster  of  black  scales  below  the  middle  of  the 
median  vein ;  halfway  between  this  spot  and  the  outer  margin 
another  similar  spot  resting  on  the  posterior  portion  of  a  very  in- 
distinct, outwardly  curved,  and  wavy  pale  line,  which  reaches  from 
the  costal  to  the  inner  margin ;  the  outer  margin  with  the  veins 
dark,  finely  edged  with  buff ;  a  series  of  oblique  pale  lines  between 
tbe  veins  ;  a  large  pale  space  at  the  base  of  the  primaries.  Second- 
aries dark  brownish  grey.  Centre  of  thorax  and  abdomen  very 
durk  cinereous.    Thorax  laterally  and  head  light  fawn-colour. 

Expanse  50  mm. 

Hab.  CSoatepec,  Mexico. 

(Edemasia  maxtla. 

Primaries  fawn-colour,  shaded  with  brown  along  the  inner  and 
outer  margin ;  longitudinal  brown  lines  on  the  outer  half  of  the 
wing  and  a  few  pale  oblique  lines  on  the  outer  margin  between  the 
vems ;  at  two  thirds  from  the  base  an  indistinct,  pale,  outwardly 
curved,  transverse  line,  angular  near  the  inner  margin.  Secondaries 
brownish,  whitish  towards  the  base.  Head  and  thorax  fawn-colour. 
Abdomen  brownish  dorsally. 

Expanse  38-42  mm. 

Hob.  Coatepec,  Mexico. 

This  species  is  very  similar  to  (Edema9ia  terrena^  Schaus,  but 
may  be  distingubb^d  by  its  paler  colour  and  by  the  t^oratx,  which 
bas  no  dark  markings. 

CEdeicasia  guarana. 

Primaries  fawn-colour ;  a  large  basal  space  without  markings ; 
tbe  median  space  shaded  with  brown,  beyond  which  is  a  transverse, 
slightly  curved,  narrow,  white  band,  divided  by  a  blackish  line ;  the 
outer  third  of  the  wing  dark  cinereous,  except  a  small  fawn-coloured 
space  on  the  outer  margin  below  the  apex,  a  submarginal  row  of 
Uackish  macks,  and  a  marginal  row  of  similar  but  smaller  spots ; 
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Upper  surface.     Head  and  thorax  light  grey.     Collar  and  abdomen 
brownish  grey  above.     Underneath,  abdomen  white. 

Expanse  48  mm. 

Hab,  Corcovadoy  Brazil. 

Blera  bianca. 

Primaries  above  white,  thinly  speckled  with  brownish  scales, 
broadly  shaded  with  light  brown  at  the  apex,  and  there  is  a  cluster 
of  browaish  scales  at  the  inner  angle ;  a  very  indistinct  median  and 
cater  transverse  brown  line ;  two  fine  dark  Hnes  at  the  end  of  the 
cell ;  from  the  base  of  the  costa  to  the  inner  margin,  at  one  fourth 
from  the  base,  two  parallel  black  lines ;  a  marginal,  nearly  straight 
hearj  black  line,  having  outwardly  a  black  dash  in  the  spaces 
between  the  veins  ;  a  submarginal  wavy  black  line.  Underneath 
white,  shaded  with  black  along  the  costal  and  outer  margins. 
Secondaries  above  white,  with  the  veins  slightly  blackish ;  under- 
neath white.  Head  and  thorax  brownish  grey.  Abdomen  light 
grr^  above,  white  below. 

Expanse  45  mm. 

Hab,  Rio  Janeiro,  Brazil. 

Blera  apella. 

Primaries  above  shining  greyish  brown,  variegated  with  paler 
scales  ;  an  indistinct  basal  and  median  black  transverse  line,  between 
which  is  a  large  cluster  of  white  scales,  confined  between  the  median 
and  sobmedian  veins ;  a  wavy,  outer,  transverse  black  line,  within 
which  is  a  large  irregular,  triangular,  white  space,  situate  on  the 
costa  and  extending  halfway  across  the  wing,  and  enclosing  at  the 
end  of  the  cell  a  black  ring-shaped  spot ;  a  distinct  submarginal 
wavy  black  line.  Secondaries  above  brownish  white  at  the  base, 
dark  brown  along  the  outer  margin.  Underneath,  the  primaries  are 
brown,  shaded  with  grey ;  the  secondaries  yellowish  white,  with  the 
costal  and  outer  margins  brownish.     Body  brownish  grey. 

Expanse  43  mm. 

ffab.  Corcovado,  Rio  Janeiro. 

Blera  si  da. 

Primaries  above  light  brown,  darker  towards  the  base,  with  the 
basal  and  outer  lines  dark  brown  and  very  indistinct,  the  inner 
margin  shaded  with  grey ;  a  small  oblong  white  spot  near  the  base, 
below  the  median  vein ;  a  large  white  space  on  the  posterior  portion 
of  the  outer  margin.  Secondaries  above  light  brown,  the  outer 
margin  narrowly  dark  brown,  the  fringe  whitish.  Underneath,  the 
primaries  brownish,  the  secondaries  white.  Body  grey  above, 
whttiah  underneath. 

Expanse  41  mm. 

Hob,  Corcovado,  Bio  Janeiro. 

HlTEROCAMPA  LACA. 

Male.  Primaries  above  rich  brown,  mottled  with  greyish  white; 
Pioc.  ZooL.  Soc— 1892,  No.  XXIY .  24 
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Hetbrocampa  BPONA. 

Primaries  above  doll  greyish  green,  with  a  large  grey  space  on 
the  costal  margin,  from  the  middle  of  the  wing  to  the  marginal 
tnnsrerse  line,  which  is  wavy,  brownish  green;  the  basal  and 
median  Hnes  rather  indistinct ;  the  outer  line  fine,  lunular,  dark 
grey  ;  the  extremities  of  all  the  veins  brownish.  Secondaries  above 
light  grey,  with  a  brown  transverse  lunular  line  starting  from  the 
costal  margin  near  the  apex,  but  not  extending  far.  Head  and 
thorax  dull  greenish.  Abdomen  light  brown,  with  somewhat  darker 
subdorsal  tufts. 

Expanse  37  mm. 

ffab.  Peru. 

Hetbrocampa  atrax. 

Male.  Primaries  above  blackish  grey,  light  grey  at  the  base ; 
some  submaipnal  light  grey  shades ;  the  fringe  light  grey  spotted 
with  black ;  the  transverse  lines  black,  very  indistinct,  being 
absorbed  by  the  general  ground-colour.  Secondaries  white,  the 
inner  margin  with  long  dark  hairs,  the  outer  margin  narrowly  dark 
grey ;  the  fringe  whitish ;  the  costal  margin  with  some  transverse 
dark  grey  shades.  Head  and  thorax  dark  grey.  Abdomen  dorsally 
reddish  brown  at  the  base  and  extremity,  otherwise  dark  grey. 
Underneath,  body  and  primaries  light  grey.     Secondaries  white. 

Expanse  52  mm. 

Hab.  Corcovado,  Rio  Janeiro. 

Heterocampa  perilleus. 

Primaries  above  light  brownish  grey  ;  a  median  wavy  black  line, 
preceded  by  a  large  blackish  space,  on  the  costal  margin  ;  the  median 
space  is  crossed  by  an  aneular,  dark  grey  line,  and  there  are  two 
small  pale  shades  in  the  cell ;  the  outer  line  is  black,  irregular,  and 
followed  by  some  broad  dark  brown  shades ;  there  is  a  marginal 
white  shade,  with  inwardly  a  series  of  irregular  black  spots  ;  a  sub- 
marginal  fine,  lunular  line ;  the  fringe  light  grey,  spotted  with 
brownish  grey  :  underneath  blackish.  Secondaries  white,  with  the 
outer  margin  broadly  dark  grey ;  the  extreme  margin  whitish,  with 
the  end  of  the  veins  dark  grey  and  the  fringe  white ;  just  above 
the  anal  angle  a  dark  streak.  Head  and  collar  dark  brown.  Thorax 
grey.  Abdomen  grey,  darker  dorsally,  and  with  a  black  transverse 
une  on  the  anal  segment. 

Expanse  46  mm. 

Hab,  Novo  Friburgo. 

Symmerista  dentata. 

Primaries  cinereous  brown,  the  costal  margin  very  broadly  darker, 
the  basal  half  being  violaceous  brown,  the  apical  half  paler  brown ; 
this  space  is  Hmited  by  an  irregular  velvety  brown  line,  which  starts 
t  short  distance  from  the  base,  follows  through  the  cell,  at  the  end 
of  which  it  has  a  posteriorly  prolonged  tooth,  and  continues  to  the 
Mter  margin.     Secottdaries  cinereous  brown.     Palpi  dark  brown. 

24* 


1892.]  SPKCIES  OF  LEPIDOPTERA  HBTEROCERA.  337 

Miles ;  a  transTerse,  fine,  black  median  line,  preceded  on  the  costa 
bj  a  cluster  of  blackish  scales ;  the  costa  beyond  this  with  some 
small  brownish  spots ;  the  outer  line  yerj  fine,  indistinct,  followed 
by  a  broken  series  of  large  pale  brown  spots,  not  reaching  the  inner 
iDgle,  and  each  outwardly  enclosing  a  small  cluster  of  blackish 
scales ;  the  submarginal  line  fine,  but  distinct,  wavy,  black.  Second- 
aries white,  with  a  narrow  brown  outer  margin,  and  the  ends  of  the 
Teins  shaded  with  brownish.  Underneath,  the  wings  are  whitish, 
the  primaries  with  the  veins  and  costa  brownish.  Head  and  collar 
light  brown;  thorax  and  extremity  of  abdomen  grey;  abdomen 
otherwise  dorsally  light  brown,  below  white. 

Expanse  36  mm. 

Hab.  Petropolis,  Brazil. 

ROSEMA  EXCAVATA. 

Primaries  above  green,  a  slight  excavation  on  the  outer  margin 
just  below  the  apex,  in  this  excavation  the  fringe  is  white,  otherwise 
it  is  brown  ;  the  costal  margin  is  very  narrowly  edged  with  yellowish 
brown,  and  there  is  an  indistinct  whitish  discal  pomt.  The  second- 
aries above  are  yellowish  brown  in  the  male,  yellow  in  the  female. 
Underneath  the  wings  are  yellowish  brown  in  the  male,  yellow  in 
the  female,  with  a  brownish  shade  on  the  excavation  of  the  pri- 
maries, and  a  row  of  marginal  black  points  on  the  secondaries. 
Head  and  thorax  green.     Abdomen  yellow,  darker  in  the  male. 

Expanse  36  mm. 

Hob.  Petropolis,  Brazil. 

BOSEMA  LUNA. 

Male.  Primaries  above  green,  with  the  costal  margin  narrowly 
edged  with  white,  and  a  small  white  spot  in  the  cell ;  underneath 
whitish,  with  the  fringe  green  and  the  costal  margm  reddish. 
Secondaries  whitish.  Head  and  thorax  green.  Abdomen  roseate 
above,  white  underneath. 

Expanse  30  mm. 

The  female  differs  in  having  the  costal  margin  underneath  white, 
and  the  abdomen  is  dorsally  white,  merely  shaded  with  red  towards 
its  base. 

Expanse  34  mm. 

Hab.  Peru,  Brazil,  Novo  Friburgo. 

RoSEMA  LAPPA. 

Male.  Primaries  with  the  costal  margin  straight  for  two-thirds, 
and  then  slightly  convex  to  the  apex.  Above  green,  the  costal 
margm  very  narrowly  edged  with  yellowish  ;  the  inner  margin  with 
an  irregular  brown  mark  from  the  base  to  the  inner  angle,  which  is 
itself  prolonged  in  a  slight  tooth  ;  in  the  cell  a  black  point  Second- 
aries above  whitish,  with  the  inner  margin  roseate.  Underneath,  all 
the  wings  are  whitish.     Head  green.    Collar  and  thorax  greyish 
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RiFARGIA  GELDUBA. 

FemciU.  PrimAiies  above  dull  cinereous,  with  a  few  greenish 
scales  along  the  inner  and  outer  margins;  a  few  black  scales 
formiDg  a  streak  at  the  base  of  the  inner  margin,  and  some 
similar  scales  at  the  base  below  the  median  vein  ;  a  curved  brownish 
shade  from  the  middle  of  the  subcostal  vein  to  the  middle  of  the 
enter  margin,  enclosing  a  pale  space ;  a  pale  space  along  the  sub- 
costal vein  near  the  apex;  four  subapical  brown  streaks  between 
these  two  pale  spaces ;  a  submarginal  wavy  brown  line.  Second- 
aries above  dark  grej,  paler  at  the  base.  Underneath  all  the  wings 
greyish.     Body  brownish. 

Expanse  38  mm. 

Hob.  Jalapa,  Mexico. 

Etobesa  tizoc. 

Primaries  above  violaceous  grey,  darker  at  the  base  ;  on  the  outer 
half  of  the  wing,  longitudinal  streaks  of  dark  velvety  brown,  light 
brown,  and  creamy  white,  the  latter  streaks  occurring  only  near  the 
middle  of  the  outer  margin ;  the  base  of  the  submedian  vein 
whitish.  Secondaries  above  white,  with  the  anal  angle  dark  brown ; 
the  fringe  spotted  with  brown.  Body  greyish  brown  ;  the  posterior 
portion  of  the  thorax  darker. 

Expanse  35  mm. 

Hci>.  Peru. 

Phta  psamathe. 

Male.  Primaries  light  brown,  a  dark  space  at  the  base  of  the 
costa ;  a  black  spot  in  the  cell,  from  which  extends  a  broad  brown 
shade  to  the  outer  margin,  and  beneath  this  on  the  outer  margin  a 
large  brown  space ;  the  fringe  spotted  with  dark  brown.  Secondaries 
whitish  hyaline  ;  a  few  brownish  scales  at  the  anal  angle  and  along 
the  inner  margin.    Body  brown. 

Expanse  38  mm. 

Eab.  Corcovado,  Rio  Janeiro. 

Hapigia  xolotl. 

Primaries  with  the  basal  half  of  the  inner  margin  slightly 
excafated ;  apex  acute ;  outer  margin  very  convex.  Above  dull 
brownish  grey  ;  the  basal  transverse  line  wavy,  very  indistinct ;  the 
ooter  line  straight  for  two-thirds  from  the  costa,  then  slightly 
curving  towards  the  inner  angle,  brown,  inwardly  shaded  with  bufiP; 
a  submarginal  angular  black  line,  shaded  with  silver  scales,  close  to 
the  apex ;  at  the  end  of  the  cell  a  large  irregular  and  a  small  round 
golden  spot,  the  larger  one  having  its  centre  reddish  bronze. 
Secondaries  above  brownish  grey,  yellowish  white  towards  the  base. 
Underneath  dull  grey.    Body  grey. 

Expanse  60  mm. 

Eab,  Paso  de  San  Juan,  Mexico. 
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ICHTIV^irOSOMA  CASSIOPE. 

Primaries  very  pale  fawn-colour,  crossed  by  four  narrow,  double, 
sigzag  linos  of  a  darker  sbade — one  at  the  base,  one  through  the  end 
of  the  cell,  the  third  beyond  the  cell,  and  the  fourth  marginal,  the 
latter  sha^cied  inwardly  with  smoky  brown;  on  the  middle  of  the 
iaaer  margin  a  reddish-brown  spot.  Secondaries  white,  the  inner 
margia  c-overed  with  long  reddish-brown  scales.  Underneath 
white,  slightly  reddish  on  the  costal  margins.  Thorax  and  abdomen 
abofe  pale  reddish  brown  ;  underneath  white. 

Expanse  49  mm. 
Hah,  Rio  Janeiro. 

Miax^ULA  NORA. 

Primaries  above  brown,  broadly  lilacine  on  the  inner  margin,  and 
some  Teddish-brown  shades  along  the  costal  margin  and  about  the 
middle  of  the  outer  margin ;  the  basal,  median,  outer,  and  sub- 
marginal  lines  pale,  the  first  three  absorbed  by  the  ground-colour 
on  the  costal  margin,  where  crossing  the  reddish-brown  shades. 
Underneath  brownish,  with  a  broad  whitish  marginal  shade. 
Secondaries  above  white,  with  the  veins  and  outer  margin  shaded 
^«i  brown.  Underneath  white.  Head  reddish  brown.  Collar  and 
tbdomen  brown.     Thorax  lilacine. 

^panse  34  mm. 

•aoi.  Corcovado,  Rio  Janeiro. 

Marthula  pleione. 

Pnmaries  above  brown,  the  inner  margin  broadly  grey ;  the  basal, 
^ttcdian,  and  outer  lines  only  visible  on  the  inner  margin ;  the  sub- 
®*rginal  line  distinct  throughout ;  a  marginal  row  of  black  points  ; 
on  the  costa  near  the  base  a  small  yellowish-white  patch,  and  a 
iDQch  larger  one  about  tiie  middle  of  the  costa,  these  are  both 
crossed  by  irregular  reddish -brown  lines.  Underneath  brown. 
Secondaries  above  brown,  slightly  hyaline  towards  the  base.  Under- 
neath* yellowish  white.     Body  greyish  brown. 

Expanse  36  mm. 

Sab,  Corcovado,  Rio  Janeiro. 


4.  On  some  Specimens  of  Frogs  in  the  Indian  Museum^ 
Calcutta,  with  Descriptions  of  several  new  Species.     By 

W.  L.  SCLATEE,  M.A.,  F.Z.S. 

[Eeoeived  May  2,  1892.] 
(Plate  XXIV.) 

Before  leaving  Calcutta  at  the  end  of  last  year  I  had  been  engaged 
in  eiaminiug  the  collection  of  Batrachians  contained  in  the  Indian 
Museum. 

The  collection  comprises  examples  of  180  species,  of  which  103 
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are  Indian  and  Malayan,  and  11  are  exotic.  The  namber  of  speci- 
mens is  2045,  of  which  again  the  bulk  (1698)  are  Indian,  and  347 
are  exotic. 

The  nnmber  of  species  of  Batrachians  described  in  Mr.  Boulenger's 
recent  book  ('Reptilia  and  Batrachia  of  British  India')  b  130,  of 
which  5  are  referred  to  the  Batrachia  Apoda,  and  1  to  the  Batrachia 
Caudata ;  leaving  124  belonging  to  the  Batrachia  Salientia ;  so  that 
it  will  be  seen  that  a  considerable  number  of  the  Indian  species 
are  still  unrepresented  in  the  Indian  Mnseum.  A  list  of  these  de- 
siderata is  given  below. 

The  collection  contains  a  considerable  number  of  types  described 
by  Stoliczka,  Anderson,  Blyth,  and  others.  Of  these  also  I  have 
thought  it  worth  while  to  give  a  list. 

A  complete  list  of  the  specimena  of  Batrachians  in  the  Indian 
Museum  which  I  have  dniwn  up  will  shortly  be  printed  and 
published  by  order  of  the  Trustees.  In  the  meanwhile  I  offer 
to  the  Society  these  notes  upon  some  of  the  more  noteworthy 
specimens. 

My  best  thanks  are  due  to  Mr.  G.  A.  Boulenger  of  the  British 
Museum,  who  has  most  kindly  assisted  me  both  in  naming  obscure 
specimens  and  in  drawing  up  the  descriptions  of  the  new  species. 
The  types  of  the  latter  will  all  be  returned  to  the  Indian  Museum. 

1.  Ran  A  viciNA.     (Plate  XXIV.  figs.  1»  1  a.) 

This  Frog  was  described  by  Stoliczka  (Proc.  As.  Soc.  Beng.  1872, 
p.  130),  and  was  with  doubt  referred  by  Boulenger  (Ind.  Rept. 
p.  445)  to  Hana  Uehigii, 

An  examination  of  the  type  at  once  shows  that  this  Frog  has 
nothing  to  do  with  R,  Uebigiij  but  that  it  must  remain  separate  as 
a  distinct  species. 

The  following  is  a  redescription  of  the  type : — ^Vomerine  teeth,  two 
small  oblique  groups  commencing  at  the  'middle  of  the  choanie  and 
extending  somewhat  behind  them ;  no  tooth-like  prominence  on 
the  lower  jaw  in  the  two  specimens  available  for  examination  ;  head 
moderate ;  snout  somewhat  oval ;  canthus  rostralis  slightly  marked ; 
nostril  halfway  between  the  eye  and  the  tip  of  the  snout ;  upper 
eyelid  two-thirds  the  width  of  the  interorbital  space ;  no  trace  of 
the  tympanum  ;  fingers  blunt,  first  slightly  shorter  than  the  second ; 
toes  webbed  to  the  extreme  tips  ;  subarticnlar  tubercles  well  marked 
and  a  long  narrow  not  very  large  inner  metatarsal  tubercle,  about 
half  the  length  of  the  inner  toes;  no  outer  metatarsal  tubercle; 
tibio-tarsal  articulation  reaches  to  in  front  of  the  eye  ;  skin  of  back 
and  belly  smooth,  a  few  tubercles  on  the  flanks.  Brown  above ; 
hind  limbs  mottled  darker ;  upper  lip  dark  brown  and  a  dark 
irregular  line  from  the  nostril  to  the  eye  and  from  the  eye  to  the 
commencement  of  the  arm  ;  below  lighter  brown,  rather  darker 
under  the  chin. 

This  Frog  seems  on  the  whole  most  nearly  allied  to  B.  corrugaia, 
Peters,  from  Ceylon,  from  which,  however,  it  differs  in  the  absence 
of  the  tooth-like  prominences  of  the  lower  jaw,  the  much  broader 
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vpper  eyelid,  aod  the  longer  legs ;  its  aspect,  too,  is  different,  owing 
to  the  ejes  being  normally  placed,  instead  of  being  prominently 
tamed  upwards. 

Besides  the  original  type,  which  was  procured  by  Stoliczka  at 
Morree,  in  the  Himalayas,  at  an  elevation  of  6000  ft.,  there  is  a 
second  specimen  in  the  Indian  Museum  presented  by  Lieut.  Newh- 
ham,  and  procured  near  Simla.  The  figure  is  taken  from  the 
former  specimen,  the  type  of  the  species. 

2.  Rana  LiEBiGii,  Giinth. ;  Boulenger,  Ind.  Rept.  p.  445. 

This  species  has  not  been  known  to  occur  west  of  Nepal,  whence 
came  the  type.  There  is,  however,  an  example  in  the  Indian  Museum 
from  Tavoy  in  Southern  Burma,  which  extends  its  geographical 
range  considerably  beyond  what  has  hitherto  been  known. 

3.  Rana  fe^  Boulenger,  Ann.  Mus.  Genova,  (2)  v.  1887,  p.  418, 
pi.  iii. ;  id.  Ind.  Rept.  p.  446. 

Among  the  Frogs  of  the  Indian  Museum  I  have  found  a  second 
specimen  of  this  species.  This  was  procured  at  Hotha  in  Yunan 
by  Dr.  J.  Anderson,  but  was  apparently  uot  described  by  him  in 
his  '  Scientific  Results  of  the  Yunan  Expedition.' 

4.  Rana  assabiensis,  sp.  n.    (Plate  XXIV.  figs.  2,  2  a.) 

Vomerine  teeth  in  two  strong,  slightly  oblique,  series  between  the 
choanse,  commencing  at  the  inner  anterior  corner ;  lower  jaw  not 
provided  with  bony  prominences  in  the  single  specimen  available 
for  examination;  head  moderate,  somewhat  blunt  and  narrow; 
nostril  equidistant  from  the  eye  and  the  tip  of  the  snout ;  inter- 
orbital  space  very  sliglitly  broader  than  the  upper  eyelid  ;  canthus 
rostralis  marked,  loreal  region  concave  ;  tympanum  very  distinct, 
somewhat  oval,  barely  half  the  diameter  of  the  eye ;  fingers  rather 
slender,  the  first  and  second  nearly  equal  in  length  ;  toes  webbed  to 
the  tips,  with  the  tips  slightly  swollen ;  subarticular  tubercles  well 
developed,  inner  metatarsal  tubercle  elongate,  and  about  two-thirds 
the  length  of  the  inner  toe ;  no  outer  tubercle ;  a  tarsal  fold  present ; 
the  tibio-tarsal  articulation  readies  well  beyond  the  tip  of  the  snout ; 
skin  smooth  above  and  below. 

Colour  in  spirit :  above  brown,  the  canthus  rostralis  and  a  patch 
behind  the  eye  embracing  the  tympanum  darker  ;  a  dark  line  with 
white  edges  running  from  the  eye  on  either  side  backwards  to  the 
sacrum,  corresponding  in  position  to  the  glandular  lateral  folds,  but 
no  trace  of  a  glandular  lateral  thickening  can  be  distinguished  ;  legs 
transversely  barred  ;  below  lighter,  with  darker  spots  on  the  lower 
jaw. 

Length  from  snout  to  vent  70  millim. 

Allied  to  Rana  andersonii,  but  the  vomerine  teeth  commence  at  the 
anterior  inner  edge  of  the  choanse,  and  the  legs  are  considerably 
longer,  the  tibio-tarsal  articulation  reaching  some  way  beyond  the 
tip  of  the  snout. 
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Described  from  a  single  specimen  in  the  Indian  Museum,  procured 
bv  the  late  Dr.  Jerdon  in  the  Khasia  hills  in  Assam. 

5.  Ran  A  hascheana,  Stoliczka,  Journ.  As.  Soc.  Beng.  xxxix. 
1870,  p.  147,  pi.  ix.  fig.  3. 

An  examination  of  the  type  of  this  species  preserved  in  the 
Indian  Museum  shows  that  it  is  nearly  allied  to  B.  dorue^  Boulg. 
The  general  shape  is  the  same,  the  legs  are  about  the  same  length, 
and  the  vomerine  teeth  commence  on  a  level  with  the  hinder  edge 
of  the  choanse.  The  only  real  distinction  is  in  the  toes,  which  m 
JL  daria  are  webbed  to  the  tips,  but  in  R.  hascheana  for  only  about 
one- third  of  their  length. 

6.  Rana  limborgt,  sp.  n.    (Plate  XXIY.  figs.  3,  3  a.) 

Vomerine  teeth  in  two  oblique  groups,  commencing  on  a  level 
with  the  choanae  and  extending  well  behind  them  ;  slight  traces  of 
the  bony  prominences  of  the  lower  jaw ;    head  moderate ;   snoot 
short,  hardly  longer  than  the  diameter  of  the  orbit ;  canthus  ros- 
tralis  very  rounded,  hardly  marked;    loreal   region   almost   flat; 
nostril  about  equidistant  from  the  tip  of  the  snout  and  the  front  of 
the  orbit ;  interorbital  space  as  broad  as  the  upper  eyelid ;  tym- 
panum distinct,  nearly  as  large  as  the  eye,  with  a  very  thick  fold 
above  it ;  first  finger  extending  slightly  beyond  the  second ;  toes 
moderate,  slender,  only  about  a  third  webbed,  the  web  extending 
only  about  halfway  up  the  first  joint  of  the  digits  ;  a  slight  cuta- 
neous ridge  along  the  fifth  toe ;   tips  of  fingers  and  toes  but  very 
slightly  swollen ;    subarticular  tubercles  fairly  well  developed ;   no 
outer  metatarsal  tubercle  ;  a  large,  compressed,  fairly  sharp-ridged 
inner  metatarsal  tubercle,  very  nearly  as  large  as  the  inner  toe; 
traces  of  a  tarsal  fold  present ;  the  tibio-tarsal  articulation  reaches 
the  nostril ;  skin  above  granular,  with  slight  traces  of  a  granular 
lateral  fold  running  back  on  either  side  fi*om  behind  the  eye  and  a 
transverse  fold  between  its  posterior  borders  ;  below  smooth. 
Colour  above  a  faded  olive-brown,  below  lighter. 
Length  from  snout  to  vent  24  millim. 

This  species  is  somewhat  intermediate  between  B.  dorUe  and 
U  rufetftfti ;  ^^  ^^^  former  it  differs  in  having  only  very  slightly 
webbed  toes  and  a  compressed  flattened  metatarsal  tubercle,  and 
from  the  latter  in  its  vomerine  teeth,  which  commence  only  on  a 
level  with  the  posterior  comers  of  the  choanse,  and  from  both  in 
the  presence  of  iu  rudimentary  glandular  lateral  fold. 

This  description  is  taken  from  a  single  specimen   procured  in 
Tenasserim  bv  Mr.  Limborg,  to  whom  I  have  dedicated  the  species. 

•   Rana  TiGRiNA,  Daud. ;  Boulenger,  Ind.  Rept.  p.  449. 
\  nail  Prog  ftom  Pcnang,  described  by  Stoliczka  (Journ.  As.  Soc 
->  _     <rmL  1870  P«  142)  as  B>  gracilisy  var.  pulla^  seems  to  be 

M^V  the  Toune  of  B.  <^*'»^  5  ^^*^  ^^^  ^^P®  ^**  °°^y  j**^  ^^^ 
•  tail  is  shown  by  the  persistence  of  the  tail-scar. 
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8.  Rana  tknasserimensis,  sp.  n.    (Plate  XXIV.  figs.  4,  4  a.) 

Yomerine  teeth  not  well  developed,  in  one  specimen  absent  alto- 
gether, in  another  in  two  OTal  groups  between  the  choanse ;  no 
papillse  on  the  tongue ;  head  short  and  rounded,  with  indistinct 
canthus  rostralis  and  slightly  concave  loreal  region  ;  nostril  a  good 
deftl  nearer  the  tip  of  the  snout  than  the  eye ;  interorbital  space 
somewhat  wider  than  the  upper  eyelid ;  tympanum  distinct,  about 
two-thirds  the  size  of  the  eye ;  fingers  and  toes  moderate,  the  tips 
dilated  into  quite  large  disks,  about  one-third  the  size  of  the  tym- 
panum ;  first  finger  much  shorter  than  the  second  ;  toes  rather  less 
than  one-third  webbed,  webs  extending  to  about  a  level  with  the  first 
joint  of  the  phalanges ;  subarticular  tubercles  moderate ;  a  small  oval, 
flat,  inner  metatarsal  tubercle ;  no  tarsal  fold  ;  a  fringe  along  the 
fiflh  toe ;  tibio-tarsal  articulation  reaching  to  a  level  with  the  front  of 
the  eye ;  skin  of  the  back  wrinkled  into  short  longitudinal  glandular 
folds ;  a  fold  from  the  eye  to  the  shoulder  above  the  tympanum. 

Above  brown,  with  darker  spots  and  scattered  white  blotches ; 
limbs  both  fore  and  hind  cross-barred;  beneath  lighter  brown, 
minutely  speckled  with  darker. 

Length,  snoat  to  vent  22  millim. 

This  Frog  seems  to  be  most  nearly  allied  to  R.  leptodactyla,  from 
which,  however,  it  differs  in  wanting  the  free  pointed  papillae  of  the 
tongue  and  haYing  shorter  legs.  It  is  altogether  a  very  distinct 
species. 

It  b  perhaps  somewhat  near  to  R.  hascheana,  Stol.  (above,  p.  344), 
from  which,  however,  it  differs  in  its  rough  granular  skin,  its  indis- 
tinct vomerine  teeth,  and  lastly,  and  chiefly,  in  its  very  much  larger 
fingers  and  toe-disks. 

There  are  five  examples  of  this  species  in  the  Indian  Museum,  all 
collected  by  Mr.  Limborg  in  Tenasserim. 

9.  Rana  gracilis,  Gravenh. ;  Boulenger,  Ind.  Kept,  p.  456. 

The  type  of  Lymnodyies  macularius,  Blyth,  which  species  has 
been  identified  by  Boulenger  with  R,  gracilis^  Gravenh.,  agrees  very 
well  with  the  description  given  of  this  Frog  by  Boulenger  {^oc.  cit.j, 
except  for  the  fact  that  the  skin  above  is  very  distinctly  granulate, 
IS  in  R,  malabarica, 

10.  Rana  nigrovittata  (=tytl£ri)  and  R.  erythilba. 

The  distinction  drawn  by  Boulenger,  namely,  the  presence  of  an 
outer  metatarsal  tubercle  in  JR.  tytleri  and  its  absence  in  R.  erythraa^ 
does  Dot  seem  to  be  very  constant ;  in  fact  the  only  difference  of 
specific  value  between  the  two  forms  seems  to  he  that  in  R.  erythnea 
the  dorsal  glandular  lateral  fold  is  very  much  thicker  and  more 
prominent  than  in  R.  tytleri. 

The  type  of  Hylorana  tytleri  of  Theobald,  which  is  in  the  Indian 
Haseum,  has  a  very  thick  glandular  lateral  fold,  and  must  therefore 
be  referred  to  R.  erythraa  ;  the  other  species,  the  form  described 
by  Boulenger  under  the  name  R.  tytleri,  \dll  therefore  require 
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another  name.  Hylorana  leptoglossa,  Cope,  the  second  name  in 
Boulenger's  list  of  synonyms,  also  refers  to  a  species  with  a  thick 
and  heavy  glandular  lateral  fold,  and  must  therefore  be  referred  to 
R,  erythrcea  too ;  of  Hylorana  pipiens,  Jerdon,  the  specific  name 
*'pipiens"  is  already  engaged;  Hylorana  granulosa,  Anderson, 
refers  to  a  difEerent  species  altogether  (see  below). 

The  type  of  Limnodytea  nigrovittatua  (Blyth,  Journ.  As.  Soc. 
Beng.  zxiv.  1855,  p.  718)  is  still  in  the  Indian  Museum,  and  an 
examination  of  it  shows  that  it  must  clearly  be  referred  to  Bou- 
lenger's Rana  tytleri.  The  species  will  therefore  stand  under  the 
name  Rana  nigrovittata  (Blyth). 

There  are  examples  of  this  species  in  the  Museum  from  all  parts 
of  Assam,  Cachar,  Pegu,  and  Tenasserim,  and  of  R,  erythrtBa  from 
Lower  Bengal  (Calcutta  and  Dacca),  Assam,  and  Burma. 

11.  Rana  granulosa,  Anderson,  Journ.  As.  Soc.  Beiig.  xl.  1871 » 
p.  23. 

This  species  has  been  provisionally  i(Jentified  by  Boulenger  (Iiid. 
Rept.  p.  458)  with  Rana  nigrovittata  (^=Rana  tytleri,  BouL),  but  it 
differs  markedly  from  it  in  many  wavs.  The  vomerine  teeth  are 
longer,  and  usually  reach  to  well  behind  the  choanse;  the  tint 
finger  extends  well  beyond  the  second ;  the  toes  are  two-thirds 
webbed,  the  web  being  deeply  incised  and  barely  reaching  to  the  tips 
of  the  third  and  fifth  digits ;  the  subarticular  and  the  inner  and  outer 
metatarsal  tubercles  are  all  very  strongly  developed ;  the  skin  of  the 
back  is  markedly  granulate,  with  broad  prominent  glandular  lateral 
folds ;  there  is  a  second  glandular  fold  along  the  upper  lips  from 
below  the  eye  to  the  shoulder,  ending  in  a  large  rounded  granule ; 
the  colour  is  reddish  brown  above,  irregularly  spotted,  darker  below, 
speckled  throughout. 

12.  Rhacophorus  lateralis,  Boulenger,  Ann.  Mag.  N.  H.(5) 
xii.  1883,  p.  162;  id.  Ind.  Rept.  p.  473. 

There  is  a  second  specimen  of  this  hitherto  unique  species  in  the 
Indian  Museum  ;  it  was  obtained  by  Mr.  W.  M.  Daly  at  Koppa  in 
Mysore,  and  by  him  presented  to  the  Museum. 

13.  Rhacophorus  CAViROSTR  IS  (Giinth.);  Boulenger,  Ind.  Rept. 
p.  481. 

There  is  a  Frog  in  the  Indian  Museum  resembling  the  type  of 
R,  cavirostris  in  every  respect,  except  that  the  hind  limbs  are  a  little 
longer,  since  the  tibio-tarsal  articulation  reaches  the  tip  of  the  snout, 
whereas  in  the  typical  form  the  tibio-tarsal  articulation  reaches  only 
to  between  the  eye  and  the  snout. 

The  Indian  Museum  specimen  was  procured  by  limborg  in 
Tenasserim,  and,  if  correctly  referred  to  R.  cavirostris,  consideniblj 
extends  the  distribution  of  this  species,  which  has  hitherto  been 
known  only  from  Ceylon. 
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14.  IxALTJS  CINERA8CEN6,  Stoliczka,  Proc.  As.  Soc.  Beng.  1870, 
p.  275. 

Thb  species  has  been  referred  by  Boulenger  (Ind.  Kept.  p.  510) 
to  Leptobraehium  monlicola ;  but  an  examination  of  the  type  shows 
that  it  is  a  true  Ixalua,  and  that  it  is  most  nearly  allied  to  Ixalus 
hypomelcu,  Giinth.,  from  which  it  differs  in  its  shorter  snout  and  its 
shorter  legs,  the  tibio-tarsal  articulation  only  reaching  as  far  as  the 
eye ;  the  legs  also  are  cross-banded. 

15.  Ixalus   glandulosus    (Jerdon);   Boulenger»  Ind.   Rept. 

p.  488. 

Ixalus  punctattis  (Anderson,  Journ.  As.  Soc.  Beng.  xl.  1871, 
p.  27),  identified  with  doubt  by  Boulenger  with  Ixalus  leucorkinus, 
is  really,  as  shown  by  comparison  of  the  type  in  the  Indian  Museum, 
identical  with  Ixalus  glandulosus, 

16.  Ixalus  asper,  Boulenger,  P.  Z.  S.  1886,  p.  415. 

The  Indian  Museum  possesses  an  example  of  this  species  procured 
bv  one  of  the  Museum  Collectors  in  the  Burma-Siam  hills.     It  had 

•  

previously  been  got  only  by  Mr.  Wray  in  Perak,  so  that  it  is  an 
addition  to  the  Indian  fauna.  The  Indian  Museum  specimen  agrees 
in  every  way  with  the  type,  with  which  it  has  been  compared. 

17.  MiCROHYLA  ACHATiNA  (Boic) ;  Bouleugcr,  Cat.  Batr.  Sal. 
p.  166. 

The  Indian  Museum  possesses  an  example  of  this  little  Frog  from 
Ahsoon  in  Tenasserim.  As  this  species  has  been  hitherto  recorded 
only  from  Java  and  the  Moluccas,  it  is  an  addition  to  the  fauna  of 
British  India. 

18.  BuFO  8TOMATICUS,  Liitkeu  ;  Boulenger,  Ann.  Mag.  N.  H. 
(6)  vu.  1891,  p.  463. 

The  Indian  Museum  possesses  examples  of  this  Toad  from  Calcutta 
and  Burma,  which  agree  very  well  with  the  type  in  the  British 
Museum.  This  species  is  probably  not  uncommon  in  Lower  Bengal, 
but  has  hitherto  been  confounded  with  Bufo  anclersomi. 

19.  Bufo  parietalis,  Boulenger,  Cat.  Batr.  Sal.  p.  312. 

A  Frog  in  the  Indian  Museum  from  Hongkong,  received  from  the 
Hongkong  Museum  in  exchange,  seems  referable  to  this  species, 
which  has  hitherto  been  got  ovAy  in  Malabar.  It  is  just  possible 
that  a  mistake  has  been  made  in  the  labelling ;  but  if  this  is  not  the 
case,  the  distributional  area  of  this  species  is  considerably  extended. 

20.  Leptobrachium  carinense,  Boulenger,  Ann.  Mus.  Geneva, 
(2)  vii.  1889,  p.  748 ;  id.  Rept.  Ind.  p.  51 1. 

An  example  of  this  species,  procured  very  many  years  ago  by 
Major  fierdmore  in  Burma,  and  named  Megalaphtys  moniana  by 
Blyth,  is  very  interesting,  in  that  it  possesses  vomerine  teeth  in 
two  very  nearly  parallel  Unes  between  the  choanae,  and  separated 
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from  one  another  by  a  considerable  interval.  In  the  types  of  L,  cari- 
nense  described  by  Boulenger  the  vomerine  teeth  are  entirely  absent, 
but  they  are  to  be  found  in  the  nearly  allied  L./ea.  Thb  snows  the 
uselessness  of  vomerine  teeth  alone  as  a  generic  or  even  as  a  specific 
distinction.  Further,  in  this  specimen  the  interorbital  space  is  very 
wide,  three  times  as  broad  as  the  upper  eyelid  ;  and  there  are  two 
palpebral  appendages  on  either  side  to  the  eyelids. 

List  of  the  Types  of  Species  of  Batraehia  contained  in  the 

Indian  Museum. 


Rana  Ticina,  Stol. 

assamensis,  ScL  /. 

hascheana,  Siol. 

limborci,  Scl.  f. 

plicat«Ua,  Stof. 

tenasserimensis,  Sil. f. 

nigrovittata  {Bly,). 

granulosa,  ATiders. 

uicobariensis  (Siol.). 

monticola  (Anders.). 

Bhacophorus  maculatuSi  Anders} 


Bhacophorus  tuberculatus,  Anders. 

cmciger  (Bly.). 

Ixalus  oineroacens,  Stol. 
Microbyla  berdmorii  {Bit/.). 
Callula  variegata,  Stol. 
Bufo  olivaoeus,  Blanford. 

penangensis  (Stol.). 

Oophophryne  sikkiinensis  (Bly.). 
Hyla  anneotens  (Jerdon). 
Tylototriton  verrucosus,  Anders, 


List  of  Species  of  Indian  Batraehia  unrepresented  in  the 

Indian  Museum. 


Rana  corrugata,  Peler.^. 

kbasiana  (Andrrs.). 

sternosignata,  Murray, 

andersouii,  Boul. 

dobsonii,  Boul. 

strachani  (Murray). 

leitbii,  Boul. 

diplosticta  (Giinih.). 

phrynoderma  (Boul.), 

lateralis,  Boul. 

margariana  (Anders.). 

humeralis,  Boul. 

formosa  (Giinth.), 

Miorixalus  sarasinorum  (F.  Mull.). 

opistborhodus  (Giinth.). 

Nyctil»tracbus  pygmseus  (Gunth.). 
Nannopbrys  oeylonensis,  GibUh. 

guentheri,  Boul. 

Bbacopborus  nasutus  (GUnth,), 

retioulatus  (Giinth.). 

dubius,  Bold. 


Rhacopborus  jerdonii  (Giinth,). 

ferguBonii,  Boul. 

Ixalus  scbmardanus  (Kelaart). 

bypomelas,  Giinth, 

vittatus,  Boul, 

femoralis,  GiiiUh, 

beddomii,  Giinth. 

adspersus,  Giinth, 

Callula  macrodiaotyla,  BoiU. 
Glypboglossus  molossus,  Giinth. 
Calluella  guttulata  (Bly.). 
Nectopbryne  tuberculosa  (Gunth.). 
Bufo  pulcher,  Boul. 

bololius  (Giinth.). 

macrotis,  Boul. 

beddomii,  Giinth. 

Leptobracbium  fete  (Boul,). 

Uraetypblus  malabaricus  (Bedd.). 
Gegenopbis  carnosus  (Bedd.). 


EXPLANATION  OF  PLATE  XXIV. 

Fig.  1.  Rana  vicina,  Stol.,  p.  342. 
2. assamensiSf  sp.  n.,  p.  343. 

3.  Uwhorgiy  sp.  n.,  p.  344. 

4.  tenaxserimensiSy  sp.  n.,  p.  346. 


^  This  name  has  been  changed  by  Boulenger  (Gat  Batr.  SaL  p.  90)  to 
bimaculatus. 
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5.  On  some  Aquatic  Oligochsetous  Worms.     By 
Fbank  E.  Bbddard,  M.A.,  F.B.S.E.^  &c. 

[BeoeiTed  l£ay  3, 1892.] 

In  the  following  remarks  I  propose  to  bring  together  a  few  notes 
apon  certain  aquatic  Olieocheeta  which  I  have  had  the  opportunity 
of  examining  during  the  last  year. 

i.  On  a  Species  of  Dero. 

Onr  principal  knowledge  of  this  genus  is  due  to  Perrier  ^  and  to 
Stole*.  A  recent  paper  by  Boosfield '  is  mainl?  devoted  to  discrim- 
insting  the  species,  though  it  contains  a  brief  resume  of  the  structure 
of  the  genus  Dero, 

I  have  recently  been  studying  a  species  which  I  cannot  identify 
certainly  with  any  known  form ;  my  failure  to  identify  it  is  largely 
due  to  the  fact  that  the  differences  in  the  vascular  system  of  dif- 
ferent species  have  not  been  worked  out.  Only  in  two»  yiz.  D.  per- 
fieri  and  Z>.  digifata,  has  the  vascular  system  been  described ;  and 
as  these  two  show  dissimilarities,  it  is  at  least  possible  that  the 
remaining  species  do  also.  In  any  case,  the  Dero  at  which  I  have 
worked  differs  from  both  these  species.  According  to  Perrier, 
Dero  perrieri  has  three  pairs  of  contractile  perivisceral  trunks  in 
segments  vi.,  vii.,  and  im.  Behind  the  viiitn  segment  the  dorsal 
Testel  is  not  directly  ^united  with  the  ventral. 

Of  Dero  digitata,  Stole  says,  in  the  French  abstract  with  which 
bis  paper  concludes,  '^11  y  a  tonjours  deux  vaisseaux  lat^rauz  dans 
chaque  anneau  suivant  jusqu'au  treizi^me  annean  (si  Tanimal  est 
oompl^tement  d^elopp^).  Dans  les  anneaux  postlrieurs  les  anses 
▼ssenlaires  remplacent  les  vaisseaux  lnt6raux."  I  cannot,  I  confess, 
quite  understand  the  distinction  which  is  here  drawn  between  the 
two  kinds  of  perivisceral  trunks  ;  unless,  indeed,  it  is  meant  that 
the  anterior  series  are  contractile.  As  Dr.  Stoic's  paper  is  in  Bohe- 
mian I  am  unable  to  say  whether  this  is  stated. 

The  Dero  examined  by  myself  is  a  small  species  about  a  quarter 
of  an  inch  in  leneth.  Like  other  Deros  it  fabricates  a  tube,  which 
was  always  in  the  interior  of  half-decayed  stems  of  plants ;  the 
stems  had  to  be  carefully  torn  up  with  needles  to  liberate  the  worms  \ 
The  number  of  segments  varied  from  16  to  52.  The  characters  of 
the  sets  call  for  no  comment ;  the  branchial  processes  most  resemble 
those  of  D,  Hmoea. 

The  vascular  system  is  remarkable  for  the  fact  that  there  are  six 
pairs  of  contractile  lateral  vessels  in  segments  vi.-xi.     Those  of 

^  ** Histoire  naturelle  da  Dero  obtusa;*  Aroh.  ZooL  £zp.  t.  i.  p.  66.  Bouifleld 
pointi  out  that  the  aperies  inyesti^ted  by  Perrier  is  not  Dero  ot>tu$a,  but  a  new 
focm  Cor  which  the  name  D.  pemeri  it  suggested. 

'  "^  Dero  (Ugitata,  O.  F.  MiUler  &a/'  SB.  bohm.  Ges.  1885,  p.  65. 

*  *'The Natural  Historjr  of  the  G^nus  Dero,**  J.  Linn.  Soc.,  ZooL  toI.  xz.  p.  91. 

*  Bouifleld  mentions  this  habit  in  D,Jnrcata, 
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segments  viii,  and  ix.  are  wider  than  the  others ;  the  pair  of  seg- 
ment vii.  are  hardly  of  less  calibre ;  the  other  contractile  lateral 
vessels  are  decidedly  thinner.  The  non-contractile  perivisceral  vessds 
were  obvious  in  the  posterior  segments  of  the  body.  The  first  pair 
of  "hearts  "  each  give  off  a  slender  branch,  which  runs  forward  in 
the  direction  of  the  phaiynz.  I  did  not  find  a  corresponding 
branch  to  arise  from  the  following  ''  hearts." 

The  "  stomach  "  is  in  segments  x.  and  zi. ;  the  wider  part  of  the 
intestine  commences  in  segment  ziv.,  but  there  was  some  variability 
in  this  point.  In  some  individuals  I  could  recognixe  no  narrow 
oesophagus  following  the  "  stomach."  The  lattice-work  of  blood- 
vessels upon  the  alimentary  tract  was  in  many  specimens  very  clear. 
On  the  "  stomach  "  this ^ was  particularly  so,  and  I  found  a  longi- 
tudinal trunk,  such  as  Stole  has  figured  in  Nais,  on  one  side ;  the 
nephridia  vary  much  as  to  the  segment  where  they  b^n.  Perrier 
mentions  the  sixth  segment,  so  too  does  Boosfield.  In  the  first 
individual  which  I  examined  they  were  apparent  from  the  viiith 
segment ;  in  another  they  did  not  begin  until  the  xiith  segment ; 
in  a  third  the  ninth  segment  contained  the  first  pair. 

ii.  Note  upon  Pristina  longiseta. 

In  a  valuable  paper  upon  the  Naidomorpha,  published  in  a  recent 
number  of  *  The  Quarterly  Journal  of  Microscopical  Science/  Prof. 
A.  G.  Bourne  ^  remarks  of  Pristina  longiseta^  "  This  species  has  been 
recently  re-described  by  Vejdovsky.  I  have  not  seen  it,  nor  has  it, 
so  far  as  I  know,  ever  been  recorded  from  England.*' 

Having  lately  had  the  opportunity  of  examining  a  specimen,  I 
offer  the  following  remarks  upon  it.  Firstly,  its  occurrence  in 
England  is  of  interest.  There  is  no  doubt,  however,  that  the  small 
number  of  aquatic  Oligochseta  hitherto  recorded  firom  Oreat  Britain 
is  simply  due  to  the  fact  that  they  have  not  been  looked  for.  The 
worm  has  been  figured  by  Leidy  ^  d'Udekem ',  and  VqdoTsky*. 
Neither  d'Udekem  nor  Tauber '  appear  to  have  known  of  Leid/s 
paper.  Vejdovsky  does  not  refer  to  it  in  the  list  of  synonyms  of 
PrisUna  longisetQy  but  does  mention  both  the  paper  and  the  species, 
without  comment,  under  the  description  of  the  family  Naidomorpha ; 
in  the  table  of  known  species  of  Naids  and  their  distribution 
Vejdovsky  does  not  cite  N.  America  as  a  locality  for  Pristina  longi- 
seta. The  double  omission  therefore  leads  me  to  the  opinion  that 
Vejdovsky  was  not  certain  as  to  the  identity  of  the  species  termed 
by  himself  and  Leidy  Pristina  longiseta,  Vaillant,  moreover,  con- 
siders that  the  identity  of  the  two  is  not  fully  established ;  the  only 
difference,  however,  to  which  he  calls  attention  is  a  difference  of 

*  "  On  the  Naidiform  Oligochata,  Ac./'  Q,  J.  M.  S.  voL  xrxu.  p.  362. 

'  "  Descriptions  of  some  American  Annelida  Abranchia,"  J.  Ac.  Nat  Sd. 
Fhilad.  vol.  li.  p.  44. 

'  ''Nouvelle  Olassifioation  des  Ann^lides  S^tig^res  Abranchei,"  Bull.  Ae. 
Boy.  Belg.  t,  zxii.  p.  552. 

*  System  und  Morphologie  der  Oligoobaeten :  Prag,  1884,  p.  31. 
»  Annulata  Panica,  1879.  p.  73. 
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Bxe.  Leidj's  specimen  measured  1  line  (=2  mm.),  Vejdovsky's 
8  mm.  My  own  specimen  being  somewhat  intermediate  in  size 
perhaps  removes  this  difference.  But  a  more  important  difference 
remains,  which  is  not  alluded  to  by  Vaillant  \  In  Vejdovsky's  figure  ' 
of  FHitina  longiseta  no  sharp  line  of  demarcation  is  indicated  be- 
tween the  prostoinium  and  the  first  segment  of  the  body»  and  in  the 
description  of  the  species^  he  remarks : — ^'  Der  Kopflappen  verjiingt 
tich  allmalig  zu  einem  konischen  fadenfonnigen  Riissel."  On  the 
other  hand,  Leidy's  figure  indicates  a  sharp  demarcation ;  the  '*  pro- 
boscis "  commences  quite  abruptly.  So  too,  though  perhaps  to  a  less 
eitent,  does  dlJdekem^s  figure.  The  specimen  examined  by  myself 
resembles  Leidy's  figure  much  more  than  that  of  Vejdovsky.  The 
k>cation  of  the  *^  stomach  "  by  Leidy  in  the  viith  segment  may  be 
perhaps  an  error.  I  found,  as  Leidy  has  figured,  tactile  hairs  to  be 
▼eiy  abundant  upon  the  anal  segment  as  well  as  upon  the  prosto- 
mium  and  first  segment  of  the  body.  It  appeared  to  me  that  the 
prostomium  was  deeply  grooved  upon  the  under  surface,  the  groove 
becommg  continuous  behind  with  the  mouth.  In  view  of  the  slight 
difference  recorded  above,  I  am  not  assured  that  Leidy's  and  Vej- 
dovsky's worms  belong  to  the  same  species ;  the  specimen  seen  by 
myself  evidently  is  identical  with  the  worms  described  by  Leidy  and 
d*Udekem.  Prof.  Bourne's  paper,  to  which  I  have  referred,  seems 
to  me  to  destroy  the  generic  distinctions  between  Pristiua  and 
Nttidmrn.  Previous  to  the  appearance  of  that  paper  they  could  he 
distinguished  as  follows : — 

Frittina: 

1.  Dorsal  setae  of  segment  iii.  long. 

2.  Prostomium  elongate. 

3.  Shorter  dorsal  setse  not  bifid. 

NauUuM  : 

1.  These  setse  not  longer  than  others. 

2.  Prostomium  short  with  lateral  processes. 

3.  These  setse  bifid. 

But  in  Bourne's  Prittina  equUeta  the  first  character  is  that  of 
Naidhm,  and  in  P.  breviseta  there  are  bifid  setse  in  the  dorsal 
bmidles  much  like  those  ofNaieUum,  The  only  differential  character 
which  remains  is  therefore  the  prostomial  tentacle ;  but  in  Naidium 
luteum  the  prostomium  is  said  by  Vejdovsky  to  be  '^  lang  ausge- 
logen,"  and  in  P.  longiseta^  ias  figured  by  the  same  author,  the  pro- 
stomial tentacle  is  not  so  distinct  as  in  other  species.  I  do  not 
think,  therefore,  that  these  two  genera  can  be  any  longer  distin- 
guished. 

iii.  On  iBolosoma  niveum. 

The  only  description  of  this  species  was  published  nearly  thirty 
jetrs  ago  by  Leydig^ ;  it  has  since  been  met  with  by  Timm',  who 

^  '  Axmel^*  in  *  Suites  k  Buffon,'  toL  iii.  p.  360. 

*  hoc,  eit,  pi.  ii.  fiff.  13.  '  Loe.  oit.  p.  31. 

*  **  Ueber  die  Anndideneattung  JEolosama;'  Arob.  f.  Anat.  1865,  p.  360. 

*  "  Beobacbtongen  an  Pnreori/ctes,  &c."  Arb.  e.-e.  Inst.  VVureb.  1883,  p.  155. 

25* 


352  HR.  F.  E-  bkddaud  on  [Uq 

called  it— eTidentl;  b;  a  ilip  of  tbt  pen — "  ^oloioma  laeten 
I  have  Utel;  exMnined  a  single  Bpecimen  of  tui  .Xolotoma  wbici 
refer  to  this  ipecies.  Unrortaaatelj  I  am  not  able  to  fix  its  loral 
with  accuracy,  as  I  fonod  it  in  a  bottle  containing  water  and  ne 
from  <rarions  lonrcea- 

Lejdig  himself  was  of  opinion  that  the  species  might  turn  ont 
further  stndy  to  be  an  immature  stage  of  /E.  MempriekU,  or 
some  species  with  coloured  oil-drops  in  the  integument ;  but 
quoted,  as  against  this  possibility,  EnrenbcTg'a  obserration  that 
red  colour  is  risible  in  embryos  still  within  the  egg,  and  was  thf 
fore,  on  the  whole,  inclined  to  regard  the  worm  as  an  adnit  force 
a  speries  with  acolourless  integument, 

I  have,  however,  recently  pointed  out  that '  the  supposed  coco 
are  in  all  probability  merely  cvsts  into  which  [he  worms  can  u 
porarily  withdraw  themselves ;  so  that  Leydig's  opinion  as  to 
possibility  of  big  ^oloioma  niteum  being  bu  immature  form  is 
necessarily  rendered  untenable  by  Ebrenberg's  obserrations. 

Vejdovsky  '  in  describing  briefly  the  charRClers  of  his  new  sptc 
JEoloaoma  variegalum,  remarked  that  it  was  "  hiJchst  wahrscbeini 
von  Leydig  beobachtet  und  als  Moloioma  nivfum  beschriebt 
Id  a  fbller  account'  of  jE.  varifffatum  Vejdovsky  eatablisbef 
distinctness  from  jEolowma  Mhieum  ;  it  agrees,  however,  with  I 
form  in  possessing  some  colonrlesa  oil-globules  in  the  epidermis, 
rest  being  green.  In  jEoloioma  niveum  alt  the  integumental 
globules  are  colourless. 

The  most  recent  remarks  npoa  Leydig's  Molotoma  niwkm  Icnc 
to  me  are  to  be  foand  in  Vaillant's  account  of  the  OJigochseta  in 
'  Suites  I.  Buffon.'  In  that  work  Vullant  considers  it  to  be  not 
estabhsbed  that  the  supposed  species  is  not  the  young  form  of  h 
other  JBolcMoma.  I  am  therefore  particularly  glad  to  be  a 
I  think,  to  definitely  settle  this  question. 

I  bad  on  the  same  slide  and  under  examination  at  the  same  t 
no  less  than  three  species  of  .^lolotoma — an  experience  which  ia  i 
I  imagine,  very  comniou.  These  species  were,  ^.  quatemari 
^.  niveitm,  and  a  species  of  nhose  identity  I  am  not  quite  certi 
it  was  as  large  as  my  .^hlotoma  headUyi  *,  but  may  be  .i£Wmi 
vari^atvtK ;  1  lost  sight  of  it  before  I  completed  the  examinat: 
The  worm  which  I  believe  to  be  ^oUitoma  niveum  is  at  any  ] 
a  perfectly  distinct  species  from  any  known  to  me.  It  comes  nea 
to  .^hlotoota  niveum  as  described  by  Leydig.  Nevertheless,  it  i 
not  altogether  agree  with  his  description.  It  may  therefore  < 
ceivabl;  be  a  new  form.  It  was  folly  as  large  as  jS.  qiiaternan 
and  there  are  other  reasons  for  believing  that  it  cannot  be  the  yoi 
of  that,  or  indeed  of  any  other  known  species. 

'  " Tfute  upon  the  EncyBtmciit  of  £oloi<»iia,"  Ann-  Mag.  Nat.  Hiat, 
1892. 

>  Sjitein  und  Morph.  d.  OU^ocbseten :  Frag,  1884,  p.  113  footnote. 

'  "Motiiai/7aa  variegaium,  Tejd..  PrispcTek  ku  poDiam  nejuimioh  Annala 
SB.  bohm.  Gca.  ISSA. 

*  "ObMi-valions  upon  an  Annelid  of  &6  Ornm  Mfifo$oma,'  T.Z.8. 
p.2ia 
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The  worm  consisted  of  eight  segments,  after  which  came  a  bud 
thtt  had  been  in  part  detached ;  but  I  succeeded  in  finding  the  rest 
of  it  upon  the  slide  ;  the  number  of  segments,  therefore,  is  approxi- 
mateW  the  same  as  Leydig  gives  for  JSolosotna  niveum,  and  the 
same  number  also  that  Vejdovsky  gives  for  JEolasoma  variegatum. 
The  prostomium,  however,  was  large,  squarish  in  front,  and  dis- 
tinctly wider  than  the  rest  of  the  body.  Leydig  figures  a  very 
iDconspicuona  prostomium,  which,  in  front  at  least,  is  actually  nar- 
rower than  the  succeeding  segments.  With  regard  to  the  colourless 
oiMrops  in  the  integument,  I  could  see  no  structures  that  were  at 
all  obvious.  There  was  no  appearance  such  as  is  represented  in 
Leydig*s  figures.  Nor  were  there  any  clearly  defined  aroplets  such 
as  Vejdovsky  figures  in  his  jEolosama  variegatum.  I  should  be 
inclined  to  say  that  there  were  no  oil-drops  present  at  all.  The 
epidermis  was  much  more  like  that  of  a  Naid  or  a  Chatogaster  than 
an  jEolowma ;  and  even  when  the  worm  was  treated  with  potash, 
which  produces  such  recognizable  effects  *  upon  the  oil-globules  of 
other  species,  no  alterations  were  observable,  except  that  the  worm 
was  stained  a  faint  yellowish.  And  yet  there  is  no  doubt  whatever 
that  I  am  right  in  referring  the  Annelid  to  the  genus  JSolosama. 
In  all  other  particulars  it  agreed  with  that  genus.  The  prostomium 
was  ciliated  on  the  under  surface,  and  the  lateral  ciliated  pits  are 
present.  The  mouth  appeared  to  be  situated  rather  further  back 
than  it  has  been  usually  figured  for  this  genus ;  the  constriction 
which  marks  off  the  prostomium  posteriorly  was  situated  some  little 
wav  in  front  of  the  actual  mouth-opening. 

^he  most  important  difference,  however,  from  Leydig' s  description 
concerns  the  setae.  In  all  the  species  o{.^losofna  at  present  known, 
with  the  exception  of  Vejdovsky 's  jEolosmna  tenebrarum  and  (if  it 
be  really  distinct  from  this)  JSolosoma  leidyi\  there  are  only 
capillary  setse  present  in  both  dorsal  and  ventral  bundles.  In  the 
two  spedes  above  mentioned  cleft  sigmoid  setse  are  also  to  be  found '. 
In  the  specimen  of  Molosoma  niveum  described  here  I  have  also 
fotmd  these  sigmoid  sets»,  and  it  is  principally  the  fact  of  the  occur- 
rence of  these  setse  which  leads  me  to  doubt  the  identity  of  this 
worm  with  Leydie's  jEoloaoma  niveum.  Had  they  been  present 
Leydig  would  hardly  ha\e  overlooked  them.  The  existence  of  these 
sigmoid  setas  also,  I  may  point  out,  precludes  the  possibility  of  this 
worm  being  the  young  of  JEolosoma  quaiemarium,  and  I  do  not 
think  that  it  has  anything  to  do  with  ^olosoma  tenebrarum. 

In  the  first  seta- bearing  segment  there  were  not  any  sigmoid 
wtse,  bat  four  capilliform  setse  in  each  of  the  dorsal,  and  three  in 

*  "  Note  upon  the  Green  Cells  in  the  Integument  of  .£olo9oma  tenebra/rumr 
P.  Z.  &  1889,  p.  51. 

**  Notes  upon  oertain  Species  of  Moloaoma^'Axm.  Mac.  Nat.  Hist.,  Oct.  1889. 

'  F.  W.  Cragin,  **  First  Contribution  to  the  InTertebrate  Fauna  of  Kansas," 
BolL  Wtshb.  CoU.  Lab.  1887,  no.  8,  p.  31. 

'  I  am  not  quite  certain  that  the  SDeoiee  described  by  me  as  Molosoma  tene- 
hrantm  (P.  Z.  8. 1889,  p.  51)  is  reaflv  identical  with  Veidovsky*s  spedee;  I 
eoold  not  detect  the  cleft  at  the  end  of  the  setje,  and  the  colour  of  the  oil-drops 
appears  to  bs  rather  difierant. 
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MCh  of  the  Tentral  bandlM.  The  number  of  setn  fcr  bundle  diraiit- 
ishei  in  the  posterior  segments,  and  they  beeome  mingied  with 
sigmoid  setK.  In  tfae  seventh  segment  both  setn  in  one  of  the 
ventral  bnndles  were  sigmoid,  as  was  one  of  the  two  8et«  of  the 
dorssl  bundle.  The  sigmoid  setse  occur,  therefore,  in  both  domi 
and  ventral  bundles ;  I  was,  however,  quite  unable  to  detect  any 
bifurcation  at  the  free  extremity  of  these  setse,  and  I  examined  them 
with  the  highest  power  at  my  disposal  (Zeias's  F  leas  with  eyepiece). 
I  could  not  detect  the  nephridia. 

In  the  colourless  integument  snd  in  the  presence  of  two  kinds  of 
seta  this  spedea  evidently  offers  s  transition  to  the  Naidomorplu. 


iv.  Ok  Clitellio  and  Limnodrilus. 

These  two  genera,  tisaally  regarded  as  distinct,  have  been  united 
by  M.  Vaillant  in  the  recently  published  third  volume  of  the 
'AnneJ&i '  in  the  '  Suites  k  Buffon.' 

M.  Vaillant  considers  that  the  alleged  absence  of  a  prostate  in 
Clitellio  is  not  a  sufficient  difference. 

As  a  matter  of  fact,  my  own  paper'  upon  OUtdlio  showed  other 
points  of  difference  besides  the  absence  of  the  prostate ;  the  main 
distinction  between  the  two  genera,  in  addition  to  the  waat  of  a 
prostate,  is  the  eusCence  of  two  pairs  of  perivisceral  trunks,  which 
are  spedally  enlarged  and  are  contractile :  1  did  not  refer  very  defi- 
nitely to  their  contractility  in  the  paper  cited,  hut  I  have  since  re- 
examined the  species  Clitellio  arenariiu  and  find  that  these  dilated 
trucks  are  contractile,  one  pair  contracting  before  the  other.  Now 
the  fact  of  the  existence  of  contractile  trunks  does  not  distinguish 
Clitellio  from  Limnodrilua.  lAmnodrihu  has  also  two  pairs  of  coo- 
tractile  periviseeraU,  but  only  one  pair  of  these  are  dilated ;  whereas 
in  Clitellio  both  pairs  are  wide  tubes.  This  difference,  at  any  rate, 
applies  to  the  species  of  Limnodriltu  known  up  to  the  preaeot. 

I  take  this  opportunity  of  mentioniug  that  Clitellio  arenaritu 
has,  like  Limnodrihu,  a  supra-intestiaal  blood-vessel.  But  I  could 
find  no  integumental  blood-capillaries  such  as  are  found  in  lAmtto- 
drilui.     I  looked  for  them  very  carefully,  of  course  in  living  worms. 

So  far,  therefore,  my  observatioas  have  rather  tended  to  accentuate 
than  remove  the  differences  between  Otiteltio  and  LtMnodriiua. 

1  have,  however,  found  in  a  species  of  Limnodriliu  an  intermediate 
form  between  Clitellio  and  the  typical  LimnodriluM.  This  apeciea 
is  from  New  Zealand ;  I  have  already '  recorded  its  occurrenct:  in 
the  South  Island,  though  1  was  in  error  in  stating  that  it  presented 
no  differences  from  the  European  species. 

As  a  matter  of  fact,  this  New  Zealand  LinuudriUu  has,  like  Cli- 
tellio, two  pairs  of  greatly  dilated  hearts  in  segments  viii.  and  ix.  ; 
there  are  no  reasons  for  disbelieving  that  these  wide  trunks    are 

'  "OnoertainPointain  thsStmotureof  CWfoUia(OUparAde),"  F.Z.S.  1888 
p.  485. 

'  "On  tbaOligoduetoiu  Fauna  of  Hew  Zealand,  Ac.,"  F.^B.  1889,  p.  381. 
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eontinctile.      This  species  is»  of  course,  freshwater  in  habitat.     It 
WIS  fbnnd  in  a  forest-pool  along  with  Phrearyetei  smithii. 

None  of  the  specimens  were  mature,  so  I  am  unable  to  say  how 
fjur  they  may  agree  with  CUtellio  in  other  particulars ;  but»  in  any 
case,  they  have  the  two  pairs  of  dilated  vessels  in  viii.  and  ix.  that 
biTe  hitherto  ser?ed  to  distinguish  CUtellio  from  IdmnodrHus. 


y,  Ona  new  Genui  (Kerria)  intermediate  between  Acanthodrilus 

and  Ocnerodrilus. 

Mr.  J.  Graham  Kerr,  who  accompanied  the  *'  Pilcomayo  Expe* 
d)tion*']n  1890,  has  kindly  given  me  a  number  of  small  Oligochseta 
which  he  collected  in  the  upper  reaches  of  that  river.  They  were 
preserved  with  corrosive  sublimate,  and  are  in  consequence  in  an 
excellent  condition  for  microscopical  examination.  There  are  alto- 
gether about  a  dosen  specimens,  some  fortunately  being  sexually 
omture.  The  water  where  they  were  met  with  was  exceedingly  salt 
tod  bitter,  but  contained  a  number  of  other  animals,  notably  a  few 
decapod  Crustaceans.  But  animal  life  was  not,  Mr.  Kerr  mforms 
me,  very  abundant  in  the  stream.  So  far  as  I  am  aware,  no  Oligo- 
chete  of  any  kind  has  ever  been  described  from  a  locality  like  the 
present,  except  a  species  of  Paehydrilus  referred  to  by  Semper  as 
occurring  in  the  brine-springs  of  Kissineen  in  Germany.  Salt  water 
is  not,  however,  entirely  inimical  to  the  existence  of  OligochsetR, 
for  there  are  a  few  species  known  from  the  sea-shore  ;  for  example, 
ClitelliOf  referred  to  in  the  present  paper,  Pontoscolex,  Pontodrilus^ 
&c.  I  expected,  therefore,  that  these  worms  would  prove  to  be 
interesting,  and  my  expectations  were  realized. 

The  worms  are  all  very  small,  an  inch  to  an  inch  and  a  half  in 
length  by  1  mm.  in  diameter.  They  are  about  the  size  of,  and  re- 
semble in  general  appearance,  Ocnerodrilus  eiseni,  and  I  at  first  was 
disposed  to  refer  them  to  the  same  genus  at  least.  Althoueh  a 
more  careful  examination  of  the  worms  showed  that  they  could  not 
be  referred  to  the  genus  Ocnerodrilus^  it  became  very  soon  evident 
that  they  were  nearly  related  to  that  genus ;  they  serve,  in  fact,  to 
indicate  the  probable  relations  of  Ocnerodrilus^  concerning  which  I 
was  formerly  in  doubt  ^  Eisen,  the  original  describer '  of  the  genus 
Ocnerodrilus^  placed  it  in  the  family  Lumbriculidse.  This  conclusion 
was  subsequently  abandoned  by  Eisen  himself^,  and  I  have  myself* 
endeavoured  to  combat  it ;  the  genus  is  clearly  to  be  referred  to  that 
very  large  and  imperfectly  known  group  of  worms  which  I  have 
called  CryptodrilidsB.  I  do  not  propose  to  give  a  detailed  systematic 
account  of  the  anatomy  of  this  new  worm,  but  merely  to  dwell 

^  ''On  the  ADatomy  of  Oonerod/rUm  (Eiaen)/'  Tr.  Boy.  Soc.  Edin.  voL  xzxvi. 
Ho.  21. 

*  "On  the  Anatomy  of  Oonerodrilua,**  Nov.  Act  Reg.  Soc.  Upsal.  ser.  3, 
voLx. 

*  **  On  the  Anatomv  of  Sutroa  rostratOt  Ao."  Mem.  Oalil  Ac.  Qd,  voL  ii« 
xl. 
«  loe.  Mt.  p.  580. 
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upoa  ita  ulient  ohanotcrt,  pBrtieoUriy  thoM  whioh  bew  apoD  its 
ftffiidtin. 

Tbe  letn  an  strictly  paired  and  show  no  noteworthy  peculiarities  ; 
they  are  not  in  any  way  modified  npon  any  legmenta  of  tbe  bodj. 
The  cliteUam  occnpies  ■^;menta  zi*.  to  xix. 

The  alimentary  canal  ia  chiefly  remarkable  for  tvo  pointa  :  there 
U  a  gizurd  present,  not  a  very  usual  occurrence  with  aquatic 
Oligoohteta.  The  g;iuaTd,  moreover,  is  well  developed  ;  it  lies  io 
■egmeut  vii. 

Id  s^meut  ix.  are  a  pair  of  cslcireroui  pouches ;  these  are  com- 
plicated in  structure,  being  composed  of  a  much-foliled  cellular 
membrane.  Although  tbe  segment  which  they  occupy  is  the  same 
as  that  which  in  OenerodrilM  coDtains  a  pair  of  cesopiiageal  diver- 
ticula, the  organs  are  simpler  in  their  minute  structure  in  the  latter 
genus, 

Some  of  the  anterior  mesenteries,  as  is  usually  tbe  case  in  Oligo- 
cbeeta,  are  thiclceued ;  this  statement  applies  to  those  which  separate 
segments  v./ri.,  Ti./vii.,  rii./riii.,  riii./ix. 

The  nepfaridia  are  present  in  the  geniul  segments ;  the  poeterior 
set  are  invested  by  a  thick  layer  of  peritoneal  cells. 

The  genital  organs  conform  in  almost  every  particular  to  tbe  plan 
met  with  in  the  genus  Aeanthodrilut,  and  are  illustrated  io  tbe 
accompanying  drawing  (woodcat,  fig.  1). 

On  segments  xrii.  and  xix.  are  tlie  openings  of  the  atria  ;  the 
actual  pores  are  placed  upon  the  summits  of  elevations  near  to  the 
median  ventral  Tine  of  tlie  body.  Tbe  atria,  like  those  of  other 
Acanthodrilidn,  are  divisible  into  two  regions :  with  the  actual  orifice 
is  connected  a  narrow  muscular  tube  ;  this  widens  out  distally  into  a 
glandular  tube,  hut  thit  glandular  lube  i»  lined  by  a  single  layer 
only  a/ cell*.  In  no  species  oi  Aeanthodrilui,  so  fsr  as  1  am  aware, 
is  this  tbe  case.  Even  in  smaller  species  than  the  one  desciibed 
here  the  glandular  part  of  the  atrium  has  two  layers  of  cells,  resem- 
bling, as  I  have  pointed  out,  the  structure  of  the  cliteilum.  On 
the  other  hand,  OawrodrilMt  has  an  atrium  which  is  exactly  like  the 
present  species  in  having  a  lining  of  a  single  row  of  cells.  These 
cells  are  tall  and  very  granular  in  appearance.  The  atrial  pores  are 
close  to  the  ventral  pairs  of  setn  ;  there  are  no  peaial  setse.  Penial 
■etK  are  only  rarely  absent  from  Aeanthodrilu*  ;  A.  tnultiporut  and 
an  allied  species  are  the  only  forms  nhich  I  can  recollect  that  are 
thus  deficient. 

On  the  xviiith  segment  open  the  vasa  deferentia  :  there  is  only  a 
single  vas  deferens  on  either  side  (  it  runs  in  close  contact  with  the 
body-wall,  not  embedded  in  iL  In  the  xth  segment  the  vas  deferens 
widens  out  to  form  a  funnel ;  this  funnel  is  not  only  very  large  but 
ver^  much  folded,  and  occupies  the  greater  part  of  the  segment  ia 
which  it  lies.  It  struck  me  as  being  DDusoally  large  {  there  is  oqIj 
one  funnel  on  each  side. 

The  same  segment,  t.  t.  the  xth,  contained  the  single  pair  of 
testes.  As  a  general  rule,  when  there  is  a  single  pair  of  testes 
these  gonads  occupy  the  xith  and  not  the  xth  segment.     Id    th» 
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ment*  of  Kerria  halophiia,  u  mmq  on  *  diuection. 
nfaroDi gland*;  Sp, tpermatodNoa ;  r,tMtu;  ^jl,(penn< 
aoU ;  0,  armrj ;  Od,  oriduct ;  At,  Btriam. 
ate  of  olitaUum  indicated  in  Botnui  munanli. 
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present  Bpedei,  howeTer,  there  is  no  donbt  of  thor  tjdng  in  the  xth 
legmeDt. 

The  spenn-«c8  are  in  segments  s.  and  xi.  They  partially  involve 
the  testes  and  vu  deferens  funnels.  The  ovaries  are,  it  is  almost 
unnecessary  to  state,  placed  in  segment  ziii.  The  oviducal  fanoela 
open  opposite  to  them  ;  the  ovaries  are  so  large  that  but  tittle  room 
is  left  between  the  end  of  the  ovary  and  the  funnel ;  I  »w  an  orum 
within  the  mouth  of  the  oviduct.  There  are  no  egg-sacs.  The 
oriducal  pores  are  npon  the  xivth  segment. 

In  the  viiith  and  ixth  segments  are  the  spermatothecs.  These 
oi^ans  are  large  sacs,  communicating  with  the  exterior  by  means  of 
a  comperatively  long  duct ;  they  were  densely  packed  with  sperma- 
toioa,  but  had  no  diverticula. 

It  is  evident  fnaa  the  above  short  and,  in  some  respects,  incom- 
plete account  of  the  I^lcomayo  worm  th&t  it  is  most  nearly  allied  to 
the  genus  Acanfkodrilua.  That  genus,  it  should  be  remarked,  is 
one  which  is  less  uniformly  terricolous  than  any  other  genus  of 
"  earthworms."  There  are  already  several  species  known  to  occur 
in  water.  Among  them  are  Aeantfiodriliu  HagnaUi,  A.  daiei, 
A.  tehmarda.  This  is,  however,  the  first  species  which  has  been 
met  with  in  tatine  waters. 

The  other  aquatic  Acanthodrilidee  show  no  particular  affinities  to 
aquatic  genera ;  but  the  present  species  does ;  and  it  distinctly 
approaches  Oenerodrilut.  The  resemblanoe  is  not  only  in  the  sini- 
plification  of  the  stmcture  of  the  atria ;  that  of  itself  would  Dot 
perhaps  be  a  very  important  fact,  since  it  might  be  put  down  merely 
to  degeneration.  A  more  important  point  of  likeness  is  the  existence 
of  the  single  pair  of  cesophageal  diverticula  in  segment  ix. ;  this  par- 
ticnlar  segment  is  not  a  usual  one  in  which  to  find  these  caldferoua 
glands.  Besides,  in  other  Acanthodrilids  there  are  nearly  always 
two  or  three  pairs  of  these  glands  situated  further  back. 

Very  little  is  wanting  to  convert  the  species  here  described  into 
an  Oonerodriiut ;  to  refer  it  definitely  to  the  genus  Aeanlhodriius 
would  be  to  ignore  the  characteristic  differences  which  it  shows  from 
that  genus,  with  which,  however,  it  undoubtedly  agrees  in  all  those 
points  which  are  made  use  of  to  define  the  genus  Aeanthodribu. 
On  the  other  hand,  it  can  hardly  be  put  in  the  genus  Oentrodribu. 
The  principal  difficulty  in  the  way  of  this  is  the  two  pairs  of  atria 
and  their  position.  The  fact  of  there  being  two  pairs  of  atria 
instead  of  one  only  would  not  deter  me  from  this  step  ;  I  think,  for 
instance,  that  the  genus  Neodrilut  must  be  meiged  in  AeanthodrUua. 
The  important  difference  appears  to  be  the  separation  of  the  atrial 
and  vas  deferens  pores  by  a  septom  in  AcantkodrUiu.  If  it  were  not 
for  the  position  of  the  calciferous  glands  all  the  resemblances  between 
this  worm  and  Oaterodrilu*  might  fairly  be  set  down  to  a  con- 
vergence due  simply  to  degeneration.  As  it  is  1  am  inclined  to 
think  that  it  will  be  necessary  to  institute  a  separate  genus  for  this 
Acantbodriloid  worm  from  Uie  Pilcomayo ;  and  I  propose  to  call 
it  Kerria,  after  Mr.  Graham  Kerr,  with  the  specific  term  haiopMiia. 
It  may  be  useful  to  compare,  by  means  of  the  following  table,  the 
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present  Bpedes  with  ume  allied  forme.  The  table  (p.  359)  eiTei 
tame  additional  &cta  not  referred  to  in  the  above  description.  Also, 
I  introduce  a  few  worms  not  yet  fully  described,  which  I  have 
recently  been  studying. 

The  position  df  the  eitemal  apertures  of  the  male  reproductive 

apparatus  is,  however,  rather  different  from  what  is  found  in  the 

genns  Acatttkodriha.     The  accompanying  Ggure  (Gg.  2)  illuitntes 

Fie.  2. 


Ventral  aurraee  of  Ktrria  haiopkUa,  to  eboir  generatiTC  aperture*. 

8p,  BpermatotheisI  pores ;  od,  oriduMl  pores ;  At,  atrial  poro ;  Bp.d.  qwnni- 

ducal  pore*. 

Tbe  H^enta  of  dilellum  are  iodioated  b;  Bomsn  numerals. 

the  anangement  in  an  individual  which  was  studied  by  means  of 
longitudinal  sections  ;  I  found  it  impracticable  to  examine  the  ven- 
tml  surface  of  the  entire  worm  mounted  in  glycerine,  for  the  reason 
tliBt  in  the  course  of  preservation  a  goad  deal  of  the  corrosive  snb' 
limate  used  as  a  fixing  reagent  had  crystallized  upon  the  integument, 
rendering  it  therefore  very  opaqne.  In  the  sections  the  setee  were 
seen  to  be  qitite  unaltered  upon  the  geiiilal  segments,  they  were  not 
even  larger  than  tliosc  upon  the  oeighbouriDg  segments.  The  atrial 
pores,  as  well  as  those  of  tbe  vaa  deferens,  are  in  close  relation  to 
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the  TfDtral  pair  of  sets :  the  anterior  atrial  pore  of  one  ride  of  the 
body  Uea  a  uttle  m  front  of,  and  to  the  outride  of,  the  pair  of  setie : 
the  posterior  atrial  pore,  on  the  other  hand,  has  a  slightly  different 
relation  to  the  pair  of  seta  of  its  segment ;  it  is  placed  a  little  behind 
the  seta.  The  pore  of  the  ringle  vas  deferens  again  differs  in  posi- 
tion from  both  of  these  apertures ;  it  lies  on  the  same  level  as,  but  to 
the  outside  of,  the  rentral  setse  of  its  se^nnent,  which  is  of  course 
thexTiiith.  I  am  disposed  to  believe  that  Rosa's  **  Acamihodilus 
fpegoMtmU  will  prore  to  be  congeneric  with  this  species. 


6.  On  the  Systematic  Position  of  Notoryctes  typhlops.  By 
Hans  Gadow^  Ph.D.^  M.A.^  Lecturer  on  Advanced 
Morphology  of  Vertebrata^  and  Strickland  Curator^ 
University  of  Cambridge. 

[BeodTed  Apnl  9, 1892.] 

Professor  Stirling  had  kindly  entrusted  me  with  his  most  valuable 
material  of  Noioryeies  before  this  was  distributed  to  various 
museums.  He  asked  me  to  fix  the  systematic  position  of  this  new 
mammal  more  precisely  than  he  had  been  able  to  do,  because  of 
want  of  time  and  opportunity.  He  also  modestly  wanted  me  to 
verify  and  to  supplement  his  own  work  \  This  was  both  an  easy  and 
a  difficult  task.  His  two  papers  on  Notoryctes  contain  a  most 
carefully  worked  out  description  of  the  creature^  and,  with  the  ex- 
ception of  some  important  characters  concerning  the  teeth  and  the 
cloacal  r^on,  leave  nothing  that  could  be  of  general  interest  and 
bear  upon  the  question  of  the  porition  of  Notoryciea  in  the  system. 
There  are  still  some  points  which  have  not  been  worked  out  fully, 
€,  g.  the  vascular,  muscular,  and  nervous  systems,  but  these  will 
undoubtedly  be  investigated  in  due  time. 

Professor  Stirling  has  discussed  the  whole  matter  with  me 
thoroughly  durine  his  several  virits  to  Cambridge ;  several  parts  of 
Noi0ryeie$  we  redissected  together  and  many  questions  were  studied, 
so  that  the  following  pages  might  well  form  a  paper  of  conjoint 
authorship ;  but,  unfortunately  for  me,  his  time  in  Cambridge  was 
limited,  and  thus  I  have  become  the  only  responsible  author. 

The  advance  copy  of  the  '  Handlist  of  Australian  Mammal?,'  by 
Mr.  J.  Douglas  Ogilby,  contains  many  important  remarks  on  the 
systematic  position  of  Notoryctes,  with  which  we  are  unable  to  agree. 
This  has  necesritated,  unfortunately,  more  argumentative  reasoning  in 
the  following  pages  than  would  have  been  the  case  had  Notoryctes 
been  left  io  a  less  ambitious  position  than  that  of  a  link  between 
the  Proto-  and  Metatheria.  The  creature  is  interesting  enough  as  a 
Marsupial. 

*  B.  0.  SUrling,  **  Desoriptioii  of  a  new  C^nut  and  Speeies  of  Manupialia 
(Notoryet€$  typh£p$y  Trans.  R.  8.  South  Auatralia,  1891,  pp.  164-187.  pU.  it- 
iz. ;  '*  Further  Notes  on  the  HabiU  and  Anatomy  of  NotorJcte$  tt/phhps,**  ityid. 
1891.  pp.  283-291,  pi.  xii. 
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With  regard  to  the  iuyestigation  of  the  affinities  of  Nbtmyctei,  I 
trust  that  a  word  of  warning  will  not  he  taken  amiss.  It  conomis 
the  danger  which  may  result  from  the  frequent  hahit  of  selecting  the 
taxonomic  characters  from  the  skeleton  only,  to  the  exclusion  of 
other  organic  systems.  In  case  of  fossils  this  cannot  be  hdped,  and 
we  have  then  no  further  means  of  testing  the  yalidity  of  our  con- 
clusions. Now,  supposing  only  the  skeleton  of  NotorjfcUi  were 
known,  while  the  teeth  and  soft  parts  and  the  land  where  it  was 
found  were  unknown ;  or  let  us  suppose,  for  argumaifs  sake,  that  it 
*^  came  from  America,"  neither  an  impossible  nor  an  eyen  improbable 
assumption.  In  this  case  many  a  zoologist,  provided  he  knew  his 
osteology  well,  would  conclude  that  the  skeleton  in  question 
belonged  to  a  small,  burrowing  mammal,  which  was  closely  allied  to 
the  DasypodieUe,  especially  to  Taiusia^  in  fact  that  it  was  an 
£dentate.  This  conclusion  would  be  based  upon  the  foUowmg 
striking  characters : — 

1.  Anchylosis  of  the  second  to  sixth  cenrical  rertebrse.     In  Tc- 

huia  peba  anchylosis  of  Tcrtebrae  2,  3,  and  4. 

2.  The  extraordinary  strength  of  the  first  thoracic  rib. 

3.  The  acromial  process  of  the  scapula  is  very  long  and  cmred, 

and  has  a  facet  on  its  inner  surface  for  the  upper  eud  of 
the  humerus. 

4.  There  is  a  second  spine  on  the  postscapular  fossa ;  both  spines 

enclosing  a  deep  groove. 

5.  The  clavicles  are  complete  and  are  attached  to  the  manubriam 

sterni  by  the  intervention  of  a  ligament  of  some  loiigth.  Cf. 
CholoepuSf  &c. 

6.  The  fibula  has  a  large  foramen  near  the  proximal  portion  of 

its  shaft  {cf.  Stirling,  p.  179,  and  fig.  7,  pi.  viii.).  Such  a 
foramen  is  also  present  in  the  Cambridge  specimen  of 
Taiu9ia  peba. 

7.  There  is  a  large  sesamoid  bone  on  the  plantar  side  of  the  foot. 

8.  As  many  as  six  vertebrae  are  anchylosed  with  the  pelvis. 

9.  The  caudal  vertebrae  possess  movable  chevron  bones. 

10.  The  type  of  the  fore  and  hind  limbs  is  decidedly  fossoriaL 

We  might  go  even  further  and  insist  upon  some  characters  in 
which  Notoryciet  differs  from  all  or  from  roost  Marsupials : — 

1.  The  well-developed  patella.     Cf.  Ftrameles. 

2.  The  anchylosis  of  cervical  vertebrae. 

3.  The  great  strength  of  first  thoracic  rib. 

4.  The  possession  of  six  sacral  vertebre,  instead  of  2,  3,  4,  or  5, 

as  Pkaseoiomys  plati^kiim*. 

5.  The  fusion  of  the  cuboid  with  the  ectocuneifonn  bone.  Unique. 

6.  The  decidedly  fossorial  type  of  the  limbs. 

7.  The  apparent  absence  of  marsupial  bones;  for  these,  while 

scarcely  visible  without  a  lens,  and  not  overlooked  by  the 
careful  deseriber  of  the  first  entire  specimen,  would  certainly 
be  lost  b  a  naturally  bleached  skeleton. 
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Howerer,  let  ua  return  to  facts.  Notoryctes  occurs  in  the  very 
middle  of  Australia,  and  every  important  part  of  its  anatomy  is 
kuowD.  Its  teeth  are  not  like  those  of  any  known  Edentate, 
although  they  are  aberrant  enough  in  numher  and  position  even  for 
Marsupials.  It  possesses  a  marsupium  and  an  inverted  inner 
aogular  process  of  the  under-jaw — two  characters  which  are 
together  sufficient  to  prove  that  Notoryctes  is  a  member  of  the 
Marsupialia  or  Metatheriain  the  sense  hitherto  defined  and  accepted. 

Mr.  Douglas  Ogilby^  has  naturally  and  correctly  placed  Noto- 
ryctes as  a  separate  family  among  the  Polyprotodontia  of  the 
Marsupialia*  but  he  hopes  that "  we  have  now  obtained  a  definite  link 
between  the  Proto-  and  Metatheria  subclasses,  a  linlc  which  will 
perhaps  eventually  bridge  over,  the  gulf  which  at  present  separates 
the  Monotremes  from  the  Marsupiab."  A  definite  link  would 
certainly,  not  perhaps  eventually,  bridge  over  that  gulf,  but  unfor- 
tunately that  much  hoped-for  link  is  still  missing  ;  certainly  it  is  not 
represented  by  Notoryctes. 

The  Monotremes  are  characterized  by  the  possession  of: — (1)  a 
typical  cloaca ;  (2)  a  Saurian  shoulder-girdle,  t.  e.  an  episternum 
or  interdavicle,  clavicles,  complete  coracoids,  and  considerable 
remnants  of  the  ventral  halves  of  precoracoids  (epicoracoids  of  some 
authors).  Additional  characters  are : — (1)  absence  of  functional 
teeth  in  the  adult;  (2)  a  temporary  marsupium  without  nipples. 

Notoryctes  differs  in  every  one  of  these  four  points  from  the 
Monotremes  and  agrees  with  the  Marsupials. 

I.  The  doacal  arrangement  appears  at  first  sight  strikingly  like 
that  of  the  Monotremes.  The  accompanying  drawings  (see  p.  364) 
will  explain  the  points  better  than  a  lengthy  description.  It  must 
be  borne  in  mind  that  there  are  Metatheria  without  a  functional 
marsupium,  while  in  the  Prototheria  this  organ  is  functional ;  like- 
wise there  are  monotrematous  mammals  besides  the  Prototheria. 
Marsupium  and  cloaca,  taken  alone,  are  therefore  not  sufficiently 
diagnostic  for  the  separation  of  Proto-  and  Metatheria:  they  are 
differences  of  degree  only,  the  intermediate  links  being  furnished 
by  the  various  Marsupialia  themselves.  I  have  shown  elsewhere ' 
that  in  the  Marsupialia  the  urogenital  and  rectal  openings  are  not 
completely  divided  off  by  a  partition,  there  being  still  one  common 
external  openiug  which  leads  into  a  common,  although  mostly 
shallow  chamber,  viz.  into  the  proctodeum  or  vestibulum  cloacae. 
In  both  male  and  female  Marsupials  (figs.  4  and  6,  p.  364)  the 
urogenital  sinus  is  still  of  considerable  length,  and  is  completely 
shut  off  from  the  rectum,  while  in  the  male  Monotremes  (fig.  1)  the 
urine  passes  into  a  urodsBum,  or  middle  chamber  of  the  cloaca  above 
the  penb.  In  Notoryctes  and  in  all  other  Marsupials,  this  separate 
exit  of  the  urine  and  of  the  genital  products  is  made  impossible  by  the 
completion  of  the  fold  F,  Urine  and  sperm  pass  through  the  penis 
m  the  male,  and  in  the  female  the  ovarial  products  (eggs  or  foetus) 
have  the  same  channel  as  the  urine.     This  channel  is  the  same  in 

'  Adranoe  copy  of  portion  of  '  Handlist  of  Australian  Mammal'  issued 
July  3l8t,  1891 :  Sydney. 

*  "  Bemarks  on  the  Cloaca  and  on  the  Oopulatory  Organs  of  the  Amniota," 
Phil  Trans.  1887,  pp.  5-37,  pis.  2-6. 
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the  Maraapials,  Noioryctes,  and  the  Monotremes,  and  is  morpho- 
logically the  same  through  which  runs  the  urine  in  the  male  Mono- 
tremes. 

II.  The  shoulder-girdle  of  Notoryetes  is  built  after  the  Marsupial 
type ;  it  shows  the  complete  absence  of  an  interclayicle,  of  coracoids, 
and  of  **  epicoracoids."  As  confirmatory  eyidence  of  the  affinities 
of  Notmyetet  with  the  Monotremes,  Mr.  Ogilby  mentions  "  the 
considerable  development  of  the  clavicle,  which  is  connected  by 
ligament  to  the  sternal  apparatus,  along  with  the  rudimentary 
character  of  the  epipubic  bones  being  also  Monotrematous."  The 
davides  of  Notoryetes  are  weak,  their  sleuderness  of  function  is 
obTioasly  indicated  by  their  long  ligamentous  connexion  with  the 
manubrium  stemi.  In  the  Dasyures  and  in.  the  Bandicoots  the 
dancles  are  very  rudimentary  or  even  absent,  while  in  the  Mono- 
tremes  they  are,  by  means  of  a  large  interclayicle,  fastened  to  the 
sternum  as  firmly  as  possible.  "  It  may  be  sought  to  explain  away 
this  difference  in  the  strength  of  the  shoulder-girdle  on  the  grounds 
that  Ifoioryctes,  Echidna^  and  Omithorhynchus  have  the  fore  limbs 
strengthened  in  order  to  enable  them  to  burrow  with  the  greater 
ease;  bat  the  superficiality  of  such  a  view  is  demonstrable  at  a 
glance,  if  we  take  into  consideration  the  fact  that  the  Peramelid€e, 
which  are  also  of  fossorial  habits,  though  not  in  so  marked  a  degree 
as  the  genera  mentioned  above,  are  absolutely  without  rudiments  of 
these  bones/'  This  may  be,  but  the  composition  of  the  shoulder- 
girdle  and  sternal  apparatus  of  Notoryetes  is  one  of  the  strongest 
proofs  against  its  Monotreme  affinities.  Its  ancestors  had  lost  the 
fery  strength  of  the  sterno-scapular  and  humeral  support  which  is 
so  essential  to  an  intensely  fossorial  animal,  and  its  organism  has 
resorted  to  a  new  device  of  giving  strength  to  the  chest  by  an  extra- 
ordinary development  of  the  first  pair  of  ribs.  The  latter  firmly 
fix  the  anterior  portion  of  the  sternum  and  secure  the  development 
and  working  of  strong  pectoral  and  humeral  muscles.  A  similar 
case  is  afforded  by  the  Dasypodida,  Is  it  more  likely  that  a 
borrowing,  digging  creature  like  an  Echidna  would  give  up  its 
strongly  secured  chest,  or  that  a  Marsupial  (which  as  such  had  lost 
ooraeoids  and  interclavicle,  and  obeys  the  general  law  that  parts 
once  lost  by  reduction  cannot  be  redeveloped)  which  assumes 
itroDgly  fossorial  habits  would  resort  to  strengthening  some  of  those 
parts  which  it  does  possess,  namely  ribs,  in  order  to  attain  a  similar 
result? 

How  the  rudimentary  character  of  the  epipubic  or  marsupial 
bones  of  Notoryetes  can  be  used  as  evidence  of  its  affinity  to  Mono- 
tremes  is  not  obvious,  considering  that  in  both  Eehidna  and 
OnUtkorhynchus  these  bones  are  much  stronger  and  larger  than  in 
any  Marsupial. 

III.  The  marsupium  seems  to  be  a  permanent  organ  in  the  female 
Notoryetes,  and  a  pair  of  minute  mammary  prominences,  devoid  of 
hair  and  ending  in  nipple-like  projections,  have  been  discovered  by 
Professor  Stirling.  This  is  likewise  a  Marsupial,  not  a  Monotrema- 
tOQs  diaracter.     The  pouch  in  Notoryetes  opens  backwards  towards 

Paoc.  ZooL.  Soc— 1892,  No.  XXVI.  26 


1892.]  POSITION  OF  NOTOEYCTBS  TTPHLOP8.  367 

Pm.  1  18  canine-shaped,  projecting  above  the  incisors  and  the 
canine;  it  is  preseDt  in  both  sides  in  males  I.,  II.,  V.,  females  III., 
IV.,  and  specimen  C. 

Pm.  1  is  yery  much  reduced  to  a  short  pointed  weak  tooth  in  the 
right  side^  of  specimen  B  and  female  I.,  in  both  sides  of  specimen  A. 

Pm.  1  is  absent  in  the  left  mandible  of  specimen  B. 

Tlie  canine  tooth,  t.  e.  the  fourth  in  the  series,  fitting  upon  the 
fourth  upper  tooth,  which  latter  is  implanted  immediately  behind 
the  premaxillary  suture,  is  generally  weaker  than  the  incisors,  never 
projects  above  the  series,  and  shows  occasionally  a  slightly  uneven 
crown.  The  lower  canine  is  thus  fully  developed  in  the  right  side 
in  males  I.  and  II.,  female  I.,  and  in  specimens  A,  B,  and  C. 

The  canine  is  reduced  to  a  very  small  pointed  tooth  on  the  left 
side  in  males  I.,  II.,  V.,  and  in  female  I. 

The  canine  is  reduced  on  both  sides  in  female  III. 

The  canine  is  absent  on  the  lefl  side  in  female  IV.,  in  specimens 
A,  B,  and  probably  in  G. 

Concerning  the  incisors,  they  diminish  in  size  from  the  first  to  the 
third.  In  most  specimens  three  incisors  are  present  in  both  man- 
dibles, but  in  the  left  of  female  IV.  and  of  specimen  C  there  are 
only  two  incisors,  which  in  female  IV.  are  followed  by  a  gap  in  front 
of  the  first  premolar,  and  in  specimen  C  by  a  smaller  gap  in  front 
of  the  reduced  canine. 

Comparison  of  these  nine  apparently  adult  specimens  shows  the 
tendency  of  reduction  of  the  left  lower  canine  and  of  either  pm.  1  or 
pm  3.  The  reduction,  resulting  often  in  ultimate  loss,  seems  quite 
irregular,  there  being  apparently  no  compensation  effected  by  the 
sixe  of  the  neighbouring  persisting  teeth. 

The  most  remarkable  feature  is,  however,  that  the  reduction 
either  in  numbers  alone,  or  in  size,  or  in  both  is  undoubtedly  greater 
in  the  Idl  mandible  than  in  the  right.  This  fact  seems  well 
established,  considering  that  out  of  the  nine  specimens  examined 
the  left-sided  reduction  is  greater  in  not  less  than  eight  specimens ; 
reduction  in  size  alone  in  three,  in  numbers  in  five  specimens. 

The  total  number  of  teeth  in  the  nine  right  mandibles  is  86,  in  the 
corresponding  left  mandibles  only  79.  The  number  of  reduced  and 
of  absent  teeth  on  the  right  side  is  11,  on  the  left  side  19.  Such  a 
decided  asymmetry  is  practically  unique ;  I  have  failed  to  perceive 
any  corresponding  asymmetry  in  the  size  of  the  two  mandibles. 

The  teeth  in  tbe  upper  jaw  are  much  more  regular.  Three 
incisors  are  followed  by  an  equally  small  canine.  The  first  of  the 
premolars  is  small,  the  second  large.  The  four  molars  are  always 
present  and  do  not  vary  in  size. 

In  specimen  C  the  right  and  left  upper  sides  possess  each  only  9 
teeth,  the  third  right  incisor  has  been  lost  and  has  left  a  gap,  while 
on  the  left  side  the  canine  seems  to  be  absent  without  a  distinct  gap. 

In  female  IV.  left  side,  and  in  female  I.  right  side,  there  are  like- 
wise only  9  teeth ;  the  fcur  molars  are  complete  and  so  are  the  two 
prtmolarSy  while  the  canines  seem  to  be  absent,  with  perhaps  a 
^t  gap.  ^^^ 
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The  tooth  formula  ofNotaryetes  differs  consequently  from  that  of 
all  other  known  Poljprotodonta  in  the  smaller  number  of  incison, 
namely  |  against  g  in  Didelphidte^  \  in  PerameHda,  and  |  in  Ikuyu- 

ritUs ;  while  the  number  of  premolars,  |,  agrees  with  that  of  Daaynr 

rus  against  DiMphida,  Thylacinus,  Thylacoleo,  Phaseoh^ale^  some 
Perameles^  and  MyrmecMus,  in  all  of  which  the  original  fourth 
premolar  is  stiU  present. 

Variation  of  the  Number  and  Size  of  Teeth  in  the  Lower  Jaws  of  Notoryetet. 
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Pm.  1  small. 

Pm.  1  small ;  canine  absent. 

Pm.  1  small. 

0.  and  pm.  1  absent. 

0.  and  pm.  3  absent 
Pm.  3  small. 

Pm.  3  absent. 

Pm.  3  absent ;  canine  smaU. 

Pm.  3  small. 

0.  and  pm.  3  small. 

Pm.  3  absent. 

C.  small,  pm.  3  absent. 

Pm.  1  small. 

C.  small,  pm.  3  absent 

0.  small,  pm.  3  absent. 
G.  small,  pm.  3  absent 

G.  small,  pm.  3  absent. 

1.  3  and  c.  absent,  pm.  3  snull. 


While  it  was  easy  enough  to  disprove  the  existence  of  any  Mono- 
trematous  affinities  in  Notoryctes  and  to  refer  it  to  the  Marsupials, 
the  question  to  which  of  the  families  of  existing  Marsupials 
NotorycteB  is  nearest  related  is  rather  difficult.  Mr.  Ogilby  prefers 
to  look  upon  it  as  an  aberrant  Polyprotodont,  and  he  has  based  this 
opinion  on  the  character  of  the  teeth  alone,  with  this  reserve  that, 
if  canine  teeth  be  absent  (as  he  himself  has  suggested)  it  is  not  a 
typical  Polyprotodont,  but  a  true  Imk  between  the  Monotremata 
and  Polyprotodonts.      This  reasoning  is  not  quite  obvious.      If 
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hk  own  niggestioii  as  to  the  incisor  nature  of  the  so-called  canines 
were  correct,  the  creatnre  would  of  course  be  an  aberrant  Polypro- 
todoot ;  but  this  absence  of  true  canines  would  not  affect  its 
Marsupial  affinities,  and  would  not  in  any  way  bring  it  nearer  to  the 
Monotremata,  because  we  know  scTcral  genera  of  true  Marsupials 
which  hare  no  canine  teeth.  I  have  shown  that  Notary etes  is 
aberrantly  polyprotodont  in  spite  of  the  presence  of  canine  teeth. 

The  enumeration  of  the  following  characters  of  Notoryctes  will 
perhaps  help  to  settle  its  affinities : — 

A.  Characters  which  prove  Notary etet  to  be  a   member   of  the 

Metatheria. 

1.  Possession  of  an  apparently  permanent  marsupiuro,  with  two 

localized  mammse  and  nipples. 

2.  Well-developed  inner  angular  process  of  the  mandible. 

B.  Characters  of  Notoryctes  which  occur  also  in  some  Metatheria. 

1.  Large  movable  chevron-bones  in  the  caudal  vertebrae:  Ma- 

cropus,  Dasyurus,  &c. 

2.  Acromion  much  elongated  and  curved  over  the  humerus : 

Dasyurus. 

3.  Large  osseous  bulla  auris:    Peragalea  (Maerotis)  lagotis, 

Perameles,  Dasyurus  ursinusy  Phascologale. 

4.  Very  rudimentary  marsupial  bones :  Thylacinwt. 

5.  Opening  of  marsupium  directed  backwards  :  Perameles, 

6.  Presence  of  a  prehallux,  u  e.  the  '^  sesamoid  "  hone  attached 

by  ligament  to  the  entocuneiform,  described  by  Stirling, 
p.  180,  pi.  viii.  fig.  8  s.     Occurs  also  in  Didelphys, 

7.  Presence  of  an  osseous  patella:  Perameles. 

8.  Clavicles  not  directly  attached  to  sternum,  but  by  inter- 

vention of  ligaments.     A  precoracoid  unossified  segment  is 
usually  present  in  Metatheria. 

9.  Presence    of   a    "  meso-scapular    segment."       Usual    in 

Metatheria. 

C.  Characters  of  Notoryctes^  not  found  in  recent  Marsupials :  see 

numbers  1,  2,  4,  6,  7,  8  of  Edentate  resemblances  (p.  362) ; 
further,  in  opposition  to  Monotremata,  the  prepenial,  extrapelvic, 
not  abdominal  position  of  the  testicles  combined  with  the  absence 

of  a  scrotum.    Lastly,  ^  incisors. 

D.  Character  unique  in  Notoryctes :  fusion  of  the  cuboid  with  the 

ectocuneiform  of  the  foot. 

It  so  happens  that  the  characters  enumerated  above  do  not  permit 
any  decidea  conclusion,  except  that  Notoryctes  might  be  looked 
upon  as  a  ^*  very  old  and  generalised  form  "  which  has  some  charac- 
ters io  common  with  almost  every  other  existing  Marsupial  family. 
But  this  not  unfrequent  mode  of  cutting  the  knot  of  the  difficulty 
of  settling  the  systematic  position  of  a  peculiar  nature  will  hardly 
be  advisable  in  the  face  of  the  highly  specialized  structure  of  Nota- 
ryctes. 

We  have  to  make  further  inquiries.     Notoryctes  is  fossorial  to  an 
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exaggerated  extent  and  it  is  insectivorous.    Consequently  the  feet 
and  the  csecum  might  give  some  hidden  clue  as  to  its  afifinities. 

The  toes  of  the  hinder  extremities  have  to  he  considered  as  free. 
There  is  at  the  utmost  a  very  slight  indication  of  syndactylism  of 
the  second  and  third  toes»  far  less  ohvious  than  it  is  even  in  Phtucth 
lamys.  In  its  free  toes  Notoryetes  agrees  with  Didet^Mda, 
Dtuyurus,  Thyiacinus,  Phascologale^  Myrmeeobius^  Phaseolomyi. 

The  hallux  is  complete  and  functional,  as  in  Dtdelpkida,  Phoico- 
loffole^  PhMCokmyi ;  this  character  excludes  Dasyums,  Thylacmus, 
Myrtneeobius,  AntecMnamys, 

The  pronounced  syndactylism  and  the  well-developed  caecum  of 
the  Phalangi8tin€Bi  Phaseolarctos^  Peramelss,  Ohoeropus^  and  the 
MacropodidcE  exclude  these  families  from  comparison. 

The  structure  of  the  foot  invites,  therefore,  comparison  of 
Notoryctes  with  DidelpMda,  PTuucologale,  and  Phascolomys;  the 
latter  is  excluded  by  its  herbivorous  life  and  by  its  Diprotodont 
teeth.  The  comparison  is  now  restricted  to  the  Didelphid€e  and  to 
certain  Dasyuridae,  especially  Phaseologale, 

The  geographical  distribution  of  the  Didelphid€B  would  remove 
them  from  Notoryctes,  but  it  is  to  be  remembered  that  the  Dideh- 
phid€B  seem  to  be  the  lowest  and  most  ^*  generalized "  of  existing 
Marsupials,  and  that  in  bygone  tiroes  they  had  a  much  wider 
distribution.  Chironectes  shows  that  the  Didelphida  are  capable  ot 
a  great  amplitude  of  adaptation,  namely  to  arboreal  and  to  aquatic 
life.  However,  it  is  unnecessary  to  eo  so  far  afield  in  the  search  of 
the  nearest  kin  of  Notoryctei.  Through  the  possession  of  an 
element  of  a  prehallux,  Notoryctes,  like  the  Didelphid€e,  stands  below 
the  Dasyurida ;  in  the  reduction  of  its  teeth  it  is  further  advanced 
than  the  latter.  Although  its  numerous  Edentate  resemblances  are 
clearly  all  acquired  owing  to  its  mode  of  life,  they  are  important 
enough  to  give  Notoryctes  the  rank  of  a  family  of  the  Polyproto- 
dont  Marsupials,  as  has  been  done  on  other  grounds  by  Mr.  Ogilby, 
this  family  being  nearer  allied  to  the  Dasywrida  than  to  the 
PerameUd^t, 


May  17>  1892. 
Prof.  Flower,  C.B.,  LL.D.,  F.RJS.,  President,  in  the  Chair. 

Mr.  W.  T.  Blanford  exhibited  for  Major  C.  S.  Cumberland  the 
skin  of  a  Wild  Camel  obtained  by  the  latter  in  Eastern  Turkestan,  as 
described  in  *  Land  and  Water '  for  April  4th,  1891,  p.  412,  and  ex- 
pressed his  belief  that  this  was  the  first  wild  Camel's  skin  that  had 
ever  been  brought  to  this  country.  Major  Cumberland  had  hoped 
to  he  present,  but  was  unfortunately  prevented  by  illness.  He  had, 
however,  sent  the  following  notes  to  be  read  to  the  meeting : — 

*"  The  habiUt  of  the  Wild  Camel  is  the  Gobi  steppe  from  Khotan 
to  Lob  Nor.  Except  when  snow  lies  on  the  ground  these  animals 
may  be  met  with  here  and  there  along  the  old  bed  of  the  Tarkand 
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and  Tirim  riyers,  which  they  frequent  for  the  pools  of  brackish  water 
that  are  to  be  found  here  and  there.  But  as  soon  as  the  snow  falls 
thej  move  off  into  the  desert,  as  if  then  independent  of  the  water- 
lopplj.  Thev  prefer  the  snow,  I  imagine,  as  being  less  salt  than  the 
water,  although  it  also  is  impregnated  to  a  certain  extent  soon  after 
it  Mis.  The  Camel  is  very  shy  in  its  habits,  and,  so  far  as  I  could 
ascertain,  has  neyer  been  caught  and  domesticated.  The  natives  told 
me  that  no  horse  in  the  country  could  catch  the  Camels  in  the  deep 
sand  of  the  region  they  frequent.  They  appear  to  me  to  be  dbtinct 
from  the  Bactrian  Camel ;  they  are  less  stumpy  in  build,  the  hair  is 
finer,  doaer,  and  shorter.  They  rary  in  colour,  like  the  domestic 
ipedes,  from  dark  brown  to  lightish  dun.  Their  origin  has  yet  to  be 
traced.  I  take  it  that  they  have  sprune  from  Camels  which  escaped 
when  the  district  known  as  Takla  Makui  was  buried  in  a  great  sand- 
atorm  some  centuries  ago.  Tradition  relates  that  no  human  beings 
surrived,  but  it  is  likely  enough  that  some  of  the  Camels  and  Horses 
did  so,  and  that  this  was  the  origin  of  the  Wild  Camels  and  Ponies 
which  are  found  in  this  district." 

Mr.  Blanford  added  that  he  had  compared  the  skull  of  Major 
Cumberland's  specimen  with  one  of  a  Bactrian  Camel  in  the  British 
Museum.  There  was  some  difference,  but  without  a  much  larger 
aeries  it  was  impossible  to  say  whether  the  difference  was  sufficient 
to  mdicate  a  distinction  of  race.  In  the  rather  small  details  in  which 
C,  bactriamu  differs  from  C,  dromedarius  the  Wild  Camel  skull 
agreed  with  the  former,  as  it  should  do«  for  the  skin  was  that  of  a 
two-humped  Camel,  although,  as  Major  Cumberland  had  noticed, 
the  humps  were  very  small  and  represented  by  tufts  of  long  hair. 

The  following  papers  were  read  : — 

1.  R^snltats  des  recherches  omithologiques  faites  au  Perou 
par  M.  Jean  Kalinowski.  Par  Hans  von  Beelepsch  et 
Jean  Stolzmann. 

[BeoeiTed  April  27, 1892.] 

TaBLS  dm  MATliRBB.  p^g^ 

I  Idflte  det  Oiaeauz  recueillis  par  M.  Jean  Kalinowski  dana  lea  enTirona 

de  lima  et  dlca  (C6te  P6ruvienne)    371 

ii  Aperca  dea  ouTiagea  relatifa  k  la  Faime  Ornithologique  de  la  odte  du 

P6roa • 396 

iii.  liale  dea  Eap^oee  d'Oiaeaux  mentionn^  dea  ennrona  de  Lima,  qui  ne 

aont  paa  trouT^ea  U  par  M.  Kalinowaki 398 

ir.  Oonaid^mtiona  ff6n6ralea  aur  la  Faiine  Omitboloffique  des  enyiroDS  de 

lima 402 

T.  Poatacriptum  de  Jean  Stolxmann    410 

I  Liste  des  Oiseaux  recueillis  par  M.  Jean  Kalinowski  dans  les 
environs  de  Lima  el  d'Ica  {Cdte  Peruvienne), 

H.  Jean  Kalinowski,  explorateur  intr^pide  du  Kamtschatka  et  de 
It  Cor&,  est  parti  en  1889  pour  le  P^rou  en  qualite  de  correspon- 
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excfllente  et  sent  pourmes  d'^tiquettes  oontenant  les  indications  de 
rhabiuty  du  sexe,  des  mesures,  du  couleur  d'iris  etc.  Les  mesures 
reUtiTes  ^  la  longaeur  totale  et  Tenyergure  des  ailes  sont  prises  par 
H.  Kalinowski  des  ezemplaires  frais  avant  de  les  ddpouiller,  de 
mime  que  les  conleurs  des  jeux,  du  bee  et  des  pattes. 

Fam.  TuRDiD*. 

1.  TuRDUS  CHI6UANCO,  Lafr.  et  D'Orb. 

Meruia  ehiguanco^  Tacz.  Om.  du  P6rou,  i.  p.  494. 

lea :  uue  femelle ;  decembre  1889.  ''  Iris  brune  claire^  bee  et 
pattes  d'un  jaune  orang^." 

2.  MiMUS  LON6ICAT7DATU8,  Tscb. 

Lima  et  lea :  oombreux  individus ;  octobre,  novembre  et  decembre 
1889.    "  Iris  olive-jaunatre." 

Note. — U  fkudra  probablement  s6parer  les  oiseaux  de  Guayaquil 
comme  espk:e  distincte  ou  comme  race  locale.  Les  oiseaux  de 
TEcuadeur  sont  plus  petits,  ay  ant  le  bee,  les  ailes  et  la  queue  sensible- 
ment  plus  courts.  La  poitrine  parait  plus  squamule  parce  que  les 
plumes  sont  d'un  brun  plus  obscur  vers  la  base«  et  bord^es  d'un 
blanc  plus  pur  k  la  pointe.  Le  blanc  k  la  pointe  des  rectrices  ex- 
temes  est  plus  ^tendu.  Le  speculum  blanc  form^  par  les  pointes 
des  tectrices  des  remiges  primaires  ^galement  plus  ^tendu.  La  strie 
soorcili^re  blancbe  ne  s'^tend  pas  au-dessus  des  freins,  ce  qu'est  le 
cas  chez  le  M.  hngicaudatua  typique  du  P^rou.  II  faudra  bien 
examiner  les  types  du  MimuB  leucospilos^  Pelzeln,  et  du  M,  nigri- 
hris,  Lawr.,  qui  sont  d^rits  par  mdprise  comme  provenants  du 
Chile  et  du  Mexique,  s'ils  appartiennent  peut-etre  a  la  forme  qui 
habite  I'Ecuadeur. 

Fam.  TROGLODYTlDiB. 

3.  Troglodytes  musculus,  Naum. 

Troglodytes  audaxy  Tacz.  Om.  du  P^rou,  i.  p.  525  part. 

Lima:  cinq  individus;  aoiit,  octobre,  novembre  1889.  "Iris 
Imine  fonc^. 

Les  oiseaux  de  Lima  ressemblent  beaucoup  aux  oiseaux  typiques 
de  Bahia.  £n  g^n^ral  lis  sont  un  pen  plus  p&les  et  un  peu  plus 
petits,  ce  que  se  manifeste  le  plus  dans  la  longueur  de  la  queue. 
Ces  points  de  difference  ne  paraissent  pas  6tre  constants.  Dans 
tons  les  autres  details  ils  s'accordent  tres  bien  avec  les  oiseaux  de 
Babia. 

D  paraSt  que  cette  forme  du  T,  mueeulue  a  ^te  nomm^  par  Lesson 
T,  murimu  (Less.  Rev.  Zool.  1844,  p.  434,  "  du  Perou"). 

Les  trois  oeufs  recueillis  par  M.  Kalinowski  h  Lima  sont  d'un 
bltnc  l^irement  teint  de  ros^,  converts  de  petites  taches  d*un  roux 
roaille.  Ces  taches  forment  une  couronne  dense  autour  du  gros 
bout  et  sont  assez  rares  sur  le  reste  de  la  surface.  A  la  gamme 
infUrieuTe  les  taches  sont  d'un  cendr^-viol&tre  p&le.  Dimensions 
18x13;  18x13;   18*25x13  mm. 
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Puo. 

4.  Anthos  pxrutiandb, 
Anthut  nifiu,  Tacs.  Orn.  i 
Uma :  nombrenx  exempki 

1890.     "  Iru  brane  foiic4." 

Lea  diff^eucei  du  J.  rufu. 

paraiuent  tout-&-&it  coDStani 

Fam. 

5.  OXOTBLYPIB  AVRICVU 

Ijma:  cinq  indiTidos;  W] 
claire." 

Un  oiseau  de  Callacate,  ) 
Berlepsch),  dif!%re  ua  peu. 
aiblemeiit  plus  loogoes,  le  b< 
plus  cUir,  et  le  vert  du  dos  p] 

Fam. 

6.  Proone  purptrea  (L 
lea:  deux  iadividus;  nove 

que  noire." 

7.  HiRDNDO  SRYTHR06AI 

Lima :  cinq  jeunes  oiseanx 
lea:  d^cerabre  1869.  "I 
Le  pIuB  adulte  de  cea  oUea 
ra/w.  Scop.,  de  la  Sib^rie,  qu' 
drait  &  cette  espice.  II  a  \ 
cannelle  auez  intense,  la  bant 
preaque  blauc,  l^g^rement  la^ 
un  peu  plus  longue,  ce  que  di 
asiadque. 

8.  Pktrocbelidon  RTIPII 

PetnxktUdoit  nifieoUana,  1 
Lima:  quatre  iudlTidus;  o 

9.  AmCOKA  CTANOLEDCi 

Attieara  eyanohuea,  Taca. 
Lima :  septembre,  octobre. 
lea:  d^cenibre. 

Fam 

10.  CoNIROSTRUM  CINBRl 

Lima :    nombrenx  rxempl 

1890.    "  Iris  brane  toncier 

'  Fu  amnint  pu-  moi.     Pml 
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Note. — Un  oiaeau  d'Arequipa  (coU.  Whitely))  Mus.  H.  v.  B.,  a 
les  ailes  et  la  queae  plus  longues  et  les  parties  inf^^rieures  plus 
que  les  oiseaux  de  Lima, 


Fam.  Tanaorioa. 

1 1.  Tanagra  darwini,  Bp. 

Lima :  nombrenx  exemplaires ;  septembre,  octobre,  Doyembre 
1889.    <<  Iris  brune-rougefttre.*' 

Ces  oiseaux  out  le  bee  plus  large  et  le  jauDe  des  parties  inf<$ri- 
eores  un  pea  plus  p&le  que  les  oiseaux  de  Callacate  (Perou  du  nord) 
et  de  I'Ecuadeur. 

Le  T.  darwim  4tait  d4cnt  par  Bonaparte  comtne  provenant  du 
*'  Chili."  Si  on  voudrait  faire  une  separation  ce  serait  probablement 
i'oiaeau  de  I'E^uadeur  qui  devrait  recevoir  un  nouTeau  nom. 

12.  Ptranga  testacba  t8Chudii\  subsp.  noT. 

Pyramga  azarts,  Tacz.  (nee  lyOrb.)  Om.  du  P^rou,  ii.  p.  495. 

Lima:  deux  oiseaux;  septembre  et  octobre  1889.  "Iris  brune 
fonc^." 

Les  oiseaux  du  P^rou  pr^sentent  la  couleur  rouge  de  sang  plus 
intense  et  plus  vive  que  les  oiseaux  typiques  de  Veragua.  C'est  pour- 
qooi  nous  proposons  de  les  separer  comme  sous-esp^oe  nouTelle. 

13.  Saltator  immaculatus',  sp.  noT. 

Saltator  nmilU^  Tsch.  (nee  Lafr.  et  D'Orb.)  Faun.  Peruan.,  Om. 
p.  209  (Kiistenregion). 

aaUaior  albicoilU,  Taez.  (nee  Yieill.)  P.  Z.  S.  1874,  p.  517 
(Lima),  et  1880,  p.  198,  pt.  (Chepen). 

Saltator  fupercUiaris^  Tacz.  (nee  Spix)  Ornitb.  du  Perou,  ii.  p.  541. 

S.  capite  supra  eoUique  laterilnu  dnerasceniUms  minime  olivaceo 
lavatis ;  dorso  tec^icihusque  alarum  plus  minusve  olivaceo  per- 
fuiis  ;  uropygio  einerascente  ;  supereiliis  ad  angtdum  oculi  pos- 
teriorem  duetts^  pure  albis :  status  albus,  strits  myetacalibue 
peetorisque  lateribus  griseis  ;  hypoehcndriis  pMide  griseo  longi- 
tudinaUier  striatU;  criuo  eubalaribtisque  paUide  isaheUinU: 
remigibut  nigrieantibue  olivaceo  marginatis ;  campterio  paXUde 
flavo :  reetrteibue  mgrieantihus  grisescente  late  UndHitia :  iride 
dare  hrunnea :  roetro  pedihueque  nigrie. 
Jut.  Adulto  tinUlie,  sed  pectore  euperiore  toto  grieeeeente  (minime 

Hriato)^  iride  olivaceo-ln^nneo. 
06#.  Species  S.  albieoUi,  Yieill.,  similis,  sed  capite  supra  cineraceo, 
dorso  potius  griseo-oliyaceo,  et  striis  pectoralibus  fere  evanescentibus 
distinguenda. 

Cette  esp^  parait  la  plus  procbe  au  S.  albieoUis^  mais  elle  n'a 
que  des  indications  faibles  de  stries  sur  la  poitrine,  et  tout  le  dessus 

*  Peat4tre  Pitylui  puteut.  Lees.  Institat,  1834,  p.  316,  lera  la  femelle  de  oetto 
Mpieeu  Dftiit  ee  oas  elle  de?nut  porter  le  nom  de  P.  teataeea  jmtea  (Lev.). — 
Bbl.  et  SroLtM . 

'  Pitybu  oUvacettSt  Lest.  Inetitut,  1834,  p.  316,  pourrait  dtre  le  jeune  de  cette 
tef^    n  CMidra  examiner  Vexemplaire  typique. — ^Bbbl.  et  Stolim. 
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de  In  tSte  et  du  cou  eat  i 

d'olivfttn.    Les  dimenuona 

.  Long.  tot.  235,  ennrg. "  34S 

230.       ,.       "33C 

233,       „       "328 

Lima :  huit  oiBeanx ;  aepi 

Fam 

14,  Sfobophila  simple 
Spermophila  liwiplex,  T&c 
Lima :  sept  indiTidas  ;  jai 

foiled." 

15,  Sporofhila  TKLAsci 
l^ermophila  telaico,  Taci 
Lima :  nombreux  eiempl 

I8y0,     "Iris  brune." 

Un  m&le  adulte  du  31  o< 
qu'nn  autre  mlile,  peut4tre  ] 
21  geptembre,  I'a  d'un  brui 
paraiasent  tout-^-fait  identiqi 

16,  NEORHTTNCHns  NA8E 

lea:  trois  oiseaux;  nove 
foncfe." 

17-    CatAMEMA  ANALOIE 

Lima :  huit  oiseaux  ;  oct 
fonc^e." 

Lea  oiseaux  du  P^rou  i 
seront  pas  identiqnes  a»ec  la 
dront  4  una  troisiime  forme 

18.  VOLATINIA  JACARINJ 

Lima:  nombreux  exempl 

1890,     "  Iris  bruae  foncie.*' 

Tous  lea  milea  ei>Toy&  ae 

19.  Xenobpinghs  conc( 


Jen 

lea :  ail  individus  ;  noven 

La  femelle  adult«  ne  se 

conleun  un  peu  plus  tenies  i 

Le  tjpe  de  d'Orbigny  ven 

(Lnb.)  :  of.  CaUgrhynclmt  ptnmia 
— Baai^  «t  SrOLtiL 
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20.  POOSPIZA  BONAPARTTBI,  Scl.^ 

Lima  et  lea:  nombreux  exemplaires ;  septembre,  novembre  et 
decembre  1889,  UYtier  1890.     ''  Iris  brane." 

21.  PhRYGILUS  ALAUDINU8  (Kittl.). 

Lima  et  lea:  six  oiaeaux;  novembre  et  d^mbre  1889.  ''Iris 
bnme  fonoee." 

22.  ZONOTRICHIA  PILBATA  (Bodd.)  '. 

Lima :  nombreox  exemplaires  ;  septembre  et  novembre. 
lea:  noTembre  et  d^mbre  1889.     "Iris  brune-rougefttre." 

23.  Chrtsomitris  capitalis,  Cab. 

Lima  et  lea:  sept  oiseaax  recueillis  depois  septembre  1889 
jiisqu'li  fevrier  1890.     "  Iris  bmne  fonc^." 

Ues  oiseaux  ressemblent  aux  oiseaux  typiques  de  I'Ecuadeur 
oriental,  mais  le  croupion  est  d'un  jaune  plus  pur,  le  jaune  k  la  base 
des  rectrices  plus  etendu,  et  le  miroir  alaire  plus  grand.  Quant  k 
ces  details  ils  paraissent  un  pen  intermediaires  entre  la  Ch,  capitalis 
de  I'Ecuadeur  et  la  Ch.  icterica  du  Br^. 

24.   SyCAI.18  ARVENSI8  LUTEIVENTRI8  (Mejeu). 

SycaHs  lutewentrU  et  8,  arvensisy  Tacz.  Orn.  du  P6rou,  iii. 
pp.  59,  61. 

lima:  six  indiyidus;  aoM  et  septembre  1889,  fevrier  1890. 
•*  Iris  brune." 

Ces  oiseaux  s'aocordetit  tout-li-fait  avec  des  individus  de  I'Ecua- 
deur oriental.  Les  oiseaux  de  Chile  {arvenns^  Kittl.)  sont  un  pen 
plus  grands.  La  marque  blanche  sur  les  rectrices  externes  n'est  pas 
constante. 

Une  ponte  de  trois  oeufs  a  ^te  trouv^  par  M.  Kalinowski  k  Lima 
le  9  noTembre.  Les  OBufs  sont  ovoides,  l^g^rement  amincis  vers 
le  petit  bout,  qui  est  assez  fortement  retrousse.  Le  fond  est  bleu- 
▼erditre  p&le,  com  me  dans  les  oeufs  des  antres  esp^ces  de  Si/cctlis. 
Le  fond  est  convert  de  taches  d'un  roux-brun&tre,  ramassees  princi- 
palement  au  gros  bout,  oii  elles  ferment  une  couronne  plus  ou  moins 
dense.  Le  reste  de  la  surface  est  convert  de  taches  plus  rares  et 
plus  petites ;  le  petit  bout  reste  quelquefois  immacul^.  La  gran- 
deur des  taches  varie  beaucoup,  depuis  petits  points  k  peine  visibles 
iosqu'k  macules  de  quelques  millimetres  en  diam^tre.  En  general 
les  grosses  taches  sont  rassemblees  sur  le  gros  bout,  oh  elles  couvrent 
parfois  le  fond.     Celles  de  la  gamme  inf^rieure  sont  d'une  couleur 

^  Le  Qom  le  plus  ancien  pour  oette  esp^  sera  peut-dtre  Poospiza  hupoMio- 

kntii,  Bp^  mais  on  pourrait  le  rejeter  oomme  fondd  sur  une  erreur  g^ographique 

ommum  I — Bbbl.  et  Stolzu, 


^  Le  nom  le  plus  ancien  pour  oette  eepece  sera  Zonotrichia  capensis  (Mall.), 
mais  oomme  Poospisa  kispaniolctuis  il  pourrait  6tre  6cart6  consensu  omnium. 


—BiBL.  et  SroLSM . 


378         MM.  H.  TOW  BBRLEPSCB  AND  J.  8TOLZHANN  ON      [M«y  17, 

rouMe  pUe,  qui  tire  qnelqueroia  an  cendr^.    Dimentioiu  19-25x14; 
20X14;  19-25xl3-50Rim. 

Pam.  IcTKRiDX. 

25.  DOUCHONYZ  ORYZIVOROB  (L.). 

Icm:  dnq  j«mea  aueua ;  Doreinbn  et  dfomfara  1889.  "Itii 
bnine* 

26.  MoLOTHRrs  occidentalib,  >p.  nor. 

Moloihnu  pHrpuriMMiu,  Caasin  (nee  Haha),  Proc.  Ac.  N.  Sc 
Phil.  186fi,  p.  20  ;  Taci.  Ora.  da  P^ron,  ii.  p.  422. 

il  mart  'iS.  bonariensia  nmiltimiu,  differt  peelort  ItUeribtuqM 
nitore  eupm  reiplauleiUUmt,  ntenon  rogtro  lonffiore. 

5  femina  M.  bonariensia  timUU,  differi  eorpore  tubtvt  Atriort, 
fere  aJheteeni^,  el  ttria  tapertmari  paUida  magit  aMupUMO, 
eorpore  fupm  etiam  pdHidiore,  plumarum  marffiniiug  paBidis. 

Hah.  in  Peru  occ.  (Lima  etc.). 

Lima:  Dombreux  esemplaires  ;  octobreet  noTembre  1889,  jantier 
1890.     Iria  brune  chei  Tadulte,  "brune  fonc^"  cbei  le  jeane. 

27.  TatrpiALH  BiLLtcoaA  (De  Filippi). 

Lima  et  lea  :  nombreuz  exemplairea  recneillis  depuis  aeptembrc 
jusqu'au  d^mbre  ISSE*.     "Iria  brune." 

Deux  oenffl  ont  4t^  fourais  par  M.  Kniinowski,  qui  les  a  troDTe 
dnns  lea  environs  de  Lima.  lis  sont  presque  elliptiquea,  conrta,  ei 
bomb^  aux  deux  bouts  presqae  ^jnleinent  retrouases.  La  coque 
eat  lisae,  arec  un  ^lat  aasez  fbrt.  Le  food  est  blanc,  l^remcDt 
bleofttre,  pareeio^  but  toute  la  surface  de  petita  pointa  bmn.oliTitrei, 
un  peu  plus  denses  sur  le  gros  bout  que  sur  le  reate  de  la  aor&ix. 
Dimenaiona  24-25x19;  22-25  X  18*25  mm. 
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eliei  la  fonne  leptentrional?.     Voili  !■  table  des  meanret  des  deui 
((pica: — 

Long.  tot.        BnTBTg.  Hit,  Qoaua.  Beo. 


iM.(J  (Ica) 324,323      "470"            146       134,130  35,334  38 

„          5  (lea) 309,  305 '■  430,  445  "  139,137  126,125  31,32  37i 

).  «i«MiMJ,i5  (TaguBchi).      —                —               106             92  24  31 

rf  (Tumbez)-.       —                —               113           107  27*5  36 

S  (Tumbei)  .       —                —                98             87  24  30 


ialtnowtkU:  a,  ij;  b,  £. 

aexea  ont  it4  fourais  par  M.  Kalinowaki, 
amani  (pr^s  d'Ica)  en  d^mbre  1689. 
imee  Braoicki  i  VaraoTie,  one  autre  au 


im.  Tyeannida. 
ricAODA,  Lafr.  et  D'Orb. 
Iub;  septembre  il  decern bn  1889,  jaorier 
ine  clairp." 

9%re  nil  pea.  II  a  lea  par^ea  aup^rieurea 
Tort  laT6  de  jauae  pftle,  ce  qui  n'eat  pas 
Lima  et  d'Ica.  L  oiaeau  de  Tumbec  a 
I  et  le  bee  un  pea  plua  lone.  Cependaat 
;ane  que  ceux  ae  Lima  et  d'Ica.    L'esp4ce 

ERKA,  Strickl. 

lepiembre  et  iiovembre  1689  et  du  mars 
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Ces  oiseaux  sont  presque  identiques  avec  d'autres  de  rEcuadeur 
et  du  V6n6zuela.  En  general  il  paraft  qu'ils  ont  les  aOes  et  la  qiieae 
un  peu  plus  longues. 

31.  ANiBRBTES  RE6ULOIDES  (Lafr.  et  D'Orb.). 

Culicivora  reguUndea^  Lafr.  et  D'Orb.  Syn.  Av.  u  (1837)  p.  57 
(typ.  ex  Tacna). 

It  Tyrannulus  albocriatatus,  Vig.  Zool.  Joani.  v.  (1829)  p.  273 
(typ.  ex"Bmil"). 

knaretes  alboeristatus,  Tacz.  Orn.  du  Perou,  ii.  p.  241. 

Lima,  Callao,  lea:  cinq  individus;  octobre  et  novembre  1889. 
"  Iris  bruue  fonc6e.'* 

T.  albocriitatus,  ^^S'>  ^^^^  comme  ayant  1' abdomen  jaune  et 
comme  proTenant  du  Bresil,  ne  nous  parait  pas  appartenir  k  cette 
esp^ce.  II  faudra  done  accepter  le  nom  plus  recent  de  reguldidea^ 
Lafr.  et  D'Orb. 

32.  Ornithion  imberbe  sclateri  (Berl.  et  Tacs.). 
Omithion  sclateri,  Tacz.  Orn.  du  P^rou,  ii.  p.  254. 

Lima:  cinq  individus  de  septembre  et  octobre  1889,  et  du  Janvier 
et  ferrier  1890.     "  Iris  brune  fonc^." 

Ces  oiseaux  se  trouvent  en  plumage  tr^s  us^  et  ne  presentent 
pas  le  blanc-jaun&tre  k  la  pointe  des  rectrices  externes  et  au  croupion, 
ce  que  sont  les  caractires  distinctifs  de  TO.  sclateri  de  PEcuadeur  occ. 

Deux  pontes  (de  deux  ceufs  chacune)  ont  ^t^  fourui  par  M.  Kali- 
nowski,  trouvees  k  Lima  le  1  novembre  1889.  Les  ceufs  sont 
blancs  pur,  avec  une  couronne  diss^minee  au  gros  bout  compost  de 
quelques  petites  taehes  et  points  minimes  d'un  bnin  fonc^  presque 
noir.  Le  reste  de  la  surface  est  immacul^;  cependant  un  opuf 
possMe  quelques  petits  points  dissemin^  ^a  et  Ik.  Dimensions  par 
pontes : — 

,0   f  16-25  X  12-25  mm.  ««  f  16-75  X  12-25  mm. 

* 't  17-25  Xl2-75mm.  ^'\         (cass^). 

33.  Elainea  albiceps  modesta  (Tsch.). 
Elainea  albiceps,  Tacz.  Orn.  du  P^rou,  ii.  p.  263. 

Lima:  nombreux  exemplaires  d' octobre,  de  novembre,  et  de 
d^embre  1889,  et  de  Janvier  1890.     '^  Iris  brune  daire." 

Ces  oiseaux  ressembleut  le  plus  aux  oiseaux  du  Chile.  lis  ne 
different  que  par  les  ailes  et  la  queue  un  peu  plus  longues.  Les 
baudes  form^  par  les  points  claires  des  tectrices  sus-alaires  sont 
inoins  prononc^,  plus  verd&tres  au  lieu  de  gris&tres.  La  gorge  et 
la  poitrine  d'un  gris  un  peu  plus  clair. 

34.  Myiobius  rufescens,  Salvad. 

Lima:  quatre  oiseaux  de  septembre  et  uovembre  1889.  **  Iris 
bruue  foncee." 

Les  deux  ceufs  trouv^  par  M.  Kalinowski  k  Thadenda  Ococaje 
le  10  d§cembre  1889  ont  le  fond  d'un  ocreux-rouss&tre  p&le,  vari^ 
d*une  couronne  diss^min^e,  compos6e  de  petits  points  d'un  roux- 
rouille  fonotf .  Le  reste  de  la  surface  est  umforme.  La  grandeur  de 
ces  points  ne  d^passe  pas  celle  de  la  fiente  de  la  moncM  ordinaire. 
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Chaque  point  est  eDtour6  d'une  nuance  rouss&tre  plus  fonc6e  que  le 
food.  Lea  points  de  la  gamine  inf§iieure  tirent  au  cendr6.  Dimen- 
sions 18'25  X  13-25 ;  1775  x  13*25  mm. 

Le  Myiobius  rufescens,  Salvad.,  a  6t6  d^crit  comme  proTenant  du 
Br^.  n  serait  peut-^tre  k  recommander  (?e  r^examiner  le  type  qui 
se  troa?e  an  Mus^e  de  Turia.  En  cas  qu'il  appartiendrait  k  une 
autre  esp^e,  Toiseau  du  P6rou  occidental  devrait  porter  le  nom  de 
M,  natumi,  Scl. 

35.  Pteu>cephalus  rubineus  heterurus,  Berl.  et  Stolzm.» 
subsp.  nor. 

BffoeepAalut  rubineui  earonatttSt  Tacs.  (nee  D'Orb.  ex  Gmel.) 
Ora.  da  P6-0U,  ii.  p.  310. 

Cette  forme  occidentale  difP^re  de  ceini  de  Torient  (rubineus 
tfpique)  en  ajant  la  barbe  externe  des  rectrices  extemes  bord6e  de 
Uaoch&tre,  ce  qui  n'est  pas  du  tout  le  cas  chez  Toiseau  tjpique. 
I^  oiseaiix  de  Lima  nous  regardons  comme  tjpes  de  cette  sous- 
esp^  noiiTelle.  Les  oiseaux  de  TEcuadeur  occidental  ne  s'en 
diitingoent  que  par  les  ailes  et  la  queue  un  pen  plus  longues. 

lima :  nombreux  exemplaires ;  septembre,  octobre,  novembre. 

lea:  d^cembre  1889.     '*Iris  brune  fonc6e." 

36.  Ptrocephalus  obscurus,  Gould. 

Pyrocephalus  ruhineus  obscurus^  Tacs.  Orn.  du  P^rou,  ii.  p.  311. 

Lima  et  lea :  dix  exemplaires  de  septembre^  novembre  et  d6cembre 
1889.    "  Iris  brune  fonc^e." 

37.  Tyrannus  tyrannus  (Linn.). 

Tffranmu pipiri^  Vieill. ;  Tacz.  Orn.  du  P6rou,  ii.  p.  329. 

Lima:  un  oiseau  tr^s-jeune  du  6  novembre  1889.     "  Iris  bruue." 

38.  Tyrannus  mblancholicus  (Vieill.)* 

Lima:  dnq  exemplaires  de  septembre,  octobre,  et  novembre  1889. 
•*  Iris  brune  daire." 

II  n'y  a  pas  de  difference  entre  ces  oiseaux  et  des  individus  de 
Bahia. 

Fam.  DENOROCOLAPTIDiB* 

39.  GiosriTA  PERUVIANA,  Lafr. 

Lima,  Chorillos,  et  lea  :  six  exemplaires,  septembre  k  d^cembre 
1889.    "Iris  brune." 

Une  femelle  en  plumage  us^  a  le  bee  un  pen  plus  long  et  plus 
fort  que  les  autres.  ElTe  ne  pr&ente  pas  une  trace  de  tacbes 
noirfttres  sur  la  poitrine  qui  se  mauifestent  chez  tons  les  autres 
exemplaires.  II  parait  qu  un  oiseau  semblable  a  servi  pour  type  k 
la  description  de  Lafresnaye. 

40.  CiNCLODES  TACZANOVrSKII,  8p.  HOV. 

CUkrut  nigroJumosuSf  Tsch.  (nee  Lafr.  et  D'Orb.)  Faun.  Peruan., 
Paoc.  ZooL.  Soc.— 1892.  No.  XXVII.  27 
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Aves,  p.  236  ("Gance  Waldregion  Ton  Peru'');  Tacs.  P.Z.8. 
1874,  p.  526  (Chorillos). 

Cinelodes  ntgrifumtmuy  Scl.  et  Saly.  (nee  Lafr.  et  D^Orb.)  P.  Z.  S. 
1867,  p.  985  (Islay)?;  Salv.  P.  Z.S.  1883,  p.  424  (S.  Lorenio 
Island). 

Cinelodes  mgrofumosus^  Tacs.  Orn.  du  P^a,  ii.  p.  110,  pt 
(descr.  jon.  ex  Chorillos). 

C.  corpore  supra  sordide  hrunneo-fumosOy  pUeo  ohseuriore  nigrth 
fumosOy  fronte  rufescentv-griseo  lavato  ;  uropygio  cum  tsetriatui 
supraeaudalibtuf  paUidior^ms  sordide  ftdvescente  lavatis:  stria 
superdliari  e  strixs  sordide  aJho-brunneis  eomposita  a  naribus 
supra  oculum  ad  nucham  ducta  vix  oonspieua:  ct^piAa  laU- 
rU>us  fumosO'hrunneis  sordide  brunneo-dU>o  striaHs:  guia  ctm 
jvLgulo  collique  lateribus  inferiorilms  sordide  fuUfescentircOns, 
plumis  apiee  fusco  marginatis:  pectore  cum  abdomine  wordide 
grtseo-ierreruhbrunneiSy  plumis  pectoralUms  stria  mediana  non 
satis  definita  sordide  aJha,  abdominis  plumis  fere  immacidaiis, 
medio  solummodo  pdUidioribus :  tectrieibus  alarum  superioribvt 
omnibus  basi  nigro-fumosis^  apice  sordide  rufescenii^lbo-hruwiiito 
late  termifiatis :  remigibus  nigro^brunneis,  nisi  duabus  primii^ 
basi  plus  minusve  {sicui  in  C.  nigrofumoso)  laie  aUbo-rufesesKti 
fasciatis :  tectrieibus  primariorum  similiter  rufeseenti-alho  extus 
marginatis :   tectrieibus  alarum  inferioribtis  paUide  rufescenJ^ 
brunneis :  tectrieibus  subcaudalibus  terreno-brunneis  unieoloribus: 
rectricibu^  brunneo-nigriSy  quatuor  extemis  apieibus  rufeseenJ^ 
albis,  duabus  sequentlbus  apice  anguste  rufescewtv-aXbo  margi' 
natis :   rostro  pedibusque  brunne4Hnigris,  plus  minusve  Jkm- 
brunneo  variegatis, 
Obs.  Sp.  forma  C.  nigrofumosOy  Lafr.  et  D'Orb.,  affinis  differt 
coloribus  pallid ioribus  et  sordidioribus,  gula  juguloque  in  foodo  sor- 
didius  fulvescenti-albis  (nee  pare  albis),  pectore  abdomineque  palUde 
griseo-terreno-bmnneis  (nee  intense  bmnneis),  striis  in  piectore  vix 
eonspicuis,  in  abdomine  evanescentibus  (in  C.  mgroAmoso  plumis 
pectoris  et  abdominis  distincte  albo  striatis) :  tectricibos  alse  sope- 
rioribus  omnibus  rufesoenti-albo-brunneo  terminatiB  (nee  obsoire 
brunneis  unicoloribus) :  stria  superciliari  sordidiore  vix  conspicua : 
fascia  alari  pallidiore  rufescenti-alba  etc. 
Hab.  Chorillos  prope  Lima,  Peruv.  oec. 

Cette  esp^ce  nouvelle,  que  nous  aTons  nomm6e  en  mtooire  \  feu 
notre  ami  le  Dr.  L*Taczanowski  ^  dans  toutes  ses  formes  s'aecorde  bien 
avec  le  C.  nigrojumosus  (Lafr.  et  D^Orb.),  dont  le  type  yenait  de 
Cobija,  Bolivie.  Cependant  elle  en  difi%re  bien  par  sa  coloration. 
Toutes  ses  couleurs  paraissent  plus  p&les  et  plus  sombres,  les  dessins 
blanch&tres  plus  sales  et  moins  tranch^es.  La  difference  principale 
consiste  dans  la  couleur  de  la  poitrine  et  de  I'abdomen,  qui  est  d'un 
gris-brun  tr^  p4le  presque  uniforme,  au  lieu  d'etre  d'un  brun  foDc6 
mouehet^  de  stries  blanches  au  milieu  de  chaque  plume.    Ce  ne 

'  Taczanowski  autrefois  ayait  commmuqu^  k  fierlepeeh  son  opinion  sur  cct 
oiMiu,  qu'U  oroyait  d^4  «tp6oe  nouTeUe.^BiBL.  et  Siolim, 
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soot  qae  les  plumes  de  la  poitrine  qui  pr^sentent  des  stries  d'lm 
blsoc-rooss&tre  terne  pas  bien  d^finies.  Le  blanc  de  la  gorge  et  da 
cou  infiiriear  et  lateral  est  plus  sale,  pr^sentant  une  leg4re  nuance 
roQssAtre.  Les  plumes  de  ces  parties  sont  bordees  moins  largement 
d*an  brun  grisAtre  k  leur  pointe,  tandis  qu'elles  sont  plutdt  des 
maeoles  d'un  brun  intense  qui  terminent  les  plumes  obex  le  C.  niyro' 
JkmoiUi,  Toutes  les  tectrices  sus-alaires  pr6sentent  des  points  d'un 
brun-blanc  rouss&tre,  tandis  qu'elles  sont  a'un  brun  obscur  uniforme 
comme  le  dos  ches  Tautre  esp^.  La  bande  rousse  k  la  base  des 
remiges  et  les  bordures  rousses  des  petites  tectrices  des  primaires 
sont  plus  piles  ou  plus  blanch&tres.  La  strie  sourciliire,  composee 
de  s^es  d'un  brun  p&le  ou  rouss&tre,  est  k  peine  visible,  tandis 

Jju'il  J  a  des  taches  presque  blanches  cbes  le  C  nigroJumotuB.  Le 
ront  est  plus  lave  d'un  gris  brun&tre,  le  pileum  plus  noir&tre. 
Le  dos  d'un  brun  plus  p41e  et  plus  enfum6.  Le  croupion  beaucoup 
plus  pAle  et  lav^  un  peu  de  rouss&tre.  Les  rectrices  ezternes  ter- 
ming d'un  roux  plus  p&le  et  plus  blanchfttre.  Les  tectrices  sous- 
caudales  d'un  brun  terreux  uniforme  (pas  stri^  d'un  blanc  rous- 
sfttre).  Enfin,  les  tectrices  sous-alaires  d'un  brun  plus  pIQe  et  plus 
roQsstoe. 

Malheureusement  M.  Kalinowski  n'a  foumi  que  trois  femelles 
adultes  qui  ont  servi  k  la  description  pr^c^dente.  Mais  il  est 
improbable  que  le  m&le  diff&re  beaucoup  de  la  femelle.  La  com- 
paniison  a  iii  faite  avec  un  oiseau  adulte  du  Chile  du  mus^  Ber- 
lepsch.  Aussi  bien  qu'on  pent  juger  d'apr^s  la  description  de 
MM.  Lafresnaye  et  D'Orbigny  du  C.  nigrofumoaus,  I'oiseau  typique 
de  Cobija,  Bohvie,  est  identique  avec  celui  du  Chile. 

Les  oiseaux  d'Islay,  P^rou  meridional,  dont  Sclater  parle  dans  son 
catalogue  des  Dendrocolaptid8e\  appartiendront  peut-dtre  au  C.  toe- 
MmtowsAU.     11  faudra  les  comparer. 

Trois  $  $ .  Long.  tot.  240,  235,  244,  enverg.  380,  380, 372,  aile 
114^,  113,  112,  caud.  87,  83^,  85^,  culm.  25,  24|,  24|,  tarse  30^, 
29i  304  mm. 

Chonllot:  trois  femelles  du  26  octobre  1889.  *'Iris  brune." 
Deux  exemplaires  se  trouTent  au  mns^e  firanicki,  un  autre  au 
mus^e  Berlepsch. 

41.  Phixbocryftes  melanops  (Vieill.). 

Gallao :  cinq  exemplaires  du  10  novembre  1889.  "  Iris  brune." 
Ces  oiseaux  ne  different  d'un  individu  provenant  de  Rio  Grande  do 
Sol  (Mus.  H.  ▼.  B.)  que  par  le  blanc  du  milieu  du  ventre  plus  pur 
ft  plus  ^tendu,  et  par  la  queue,  qui  est  plus  longue.  Un  oiseau  du 
ChUe  a  le  m£me  blanc  du  ventre  que  I'oiseau  de  Callao,  mats  il  a 
la  ^ueue  beaucoup  plus  longue.  Ues  differences  seront  peut-^tre 
indiriduelles.     L'oiseau  typique  habite  le  Paraguay. 

^  **  The  mammB  from  Soathem  Peru  afaow  lege  white  on  the  throat,  and 
we  general^  darker  in  colour  **  (Sol.  Gat  Birds  Brit.  Mus.  zr.  p.  22). 

27* 
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42    MyRTIB  FANNYS  (I 

MyrtU  fmny,  Taci.  On 

Limn  et  lea:  cinq  exem 

La  seule  difference  qu< 

adulte  de  Lima  et  un  vme 

le  premier  a  la  queue  plus 

d^crite  par  erreur  cnmme  [ 

43.  Tbaouasttjra  con 
Lima:  septembre. 

lea :  noTembre  tit  d&eni 

44.  RhODOPIA  VESPER 

Rhodopi*  vaper,  Tacz.  C 
Chorillos  et  lea :  quatn 
1889. 

45.  AMAZILIA  AHAZILt 

Anatilia  prittina,  Gouli 
Lima :  aoflt  et  Kptembr 
lea:  novembre. 
Le  tjpe  venut  de  Gallac 

Fan 

46.  MiCKOFUS  ANDBCO 

Cypitltta  andecolus,  Tac 

lea  -.  deus  oiseanx  de  nt 

Nous  n'avons  pas  eu  l'o| 

I'oiseau  typique  qui  vena] 

m^treB).     II  parait  que  n 

135  mm.,  tandis  que  D'Oi 

Fan 

47.  Chordeiles  acuti 
Caprimulgut  pruinosus. 

Arch.  1844,  p.  8. 

Chordeitet  perueianut, 
(1848),  p.  272,  tab.  48.  f. 

Lima:  cinq  exemplain 
"  Iris  noire." 


tLnfr.  et  D'Orb.)  pi 
pari)  bien  digtinot  de  nos  eiem 
iiliu  petits  que  Voiaeau  de  U  J 
—  A^  yn  m.n.  «t.  «1U  de  1>  qi 
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4%.  SrrsMOPsis  dectjssata  (Tsch.). 

Cf^riwmlgvs  decussatus,  Tsch.  Consp.  A  v.,  Wiegm.  Arch.  1844, 
p.  8. 

Caprimulgus  tequieatulatus,  Peale,  Unit.  St.  Explor.  Exped.,  Birds 
<1848),  p.  168. 

StenopM  bi/asciata,  Tacz.  (nee  Gould)  Orn.  du  Pdrou,  i.  p.  221. 

Stenopsis  aquicaudata,  Tacz.  Orn.  du  P6rou,  i.  p.  222,  pt.?  (cT). 

Lima:  trois  exemplaire.s  de  septembre  et  octobre  1889.  "Iris 
noire." 

11  n'y  a  pas  de  doute  que  le  nom  de  Tschudi  "  decussata  "  serait 
plus  aDcien  que  celui  de  Peale  ^'agmcaudata**  adopts  pour  cette 
wphce  par  Mr.  Sclater  et  d'autres.  En  outre  )a  description  de 
Tschudi  est  tr^s  bonne  et  ne  pent  pas  6tre  appliou^e  h  une  autre 
espke.  Tons  les  deux  noms  sont  fond6s  sur  oes  individus  prove- 
ntnts  de  Lima. 

II  parait  que  dans  son  '  Ornithologie  du  P6rou'  feu  le  Dr. 
Taczanowski  a  confondu  la  St,  decussata  avec  la  Si.  bi/aseiata, 
Gould,  esp^  plus  grande  qui  habite  le  Chile  et  la  Bolivie.  Les 
oiseanx  d§crits  par  lui  comme  St.  hifasciata  appartiendront  sans 
donte  a  la  St.  decussata.  Quant  h.  sa  St.  aquieaudata  il  paratt  que 
la  description  du  m&Ie  appartiendra  aussi  k  la  St.  decussata,  tandis 
que  )a  description  de  la  femelle  s'appliquera  pent-^tre  k  la  femelle  de 
la  vraie  St.  hifasciata,  Gould  (faite  probablement  d'apr^s  uue  femelle 
de  la  Bolivie  du  musee  Berlepsch).  Les  mesures  du  m&le  doivent 
iussi  avoir  de  rapport  k  la  ^8^.  bifasciata,  comme  eUes  sont  trop 
grandes  pour  la  St.  decussata  \  II  faut  ajouter  que  dans  la  diagnose 
de  la  St,  aquicaudata,  Taczanowski  dit  "rectricibus  lateralibus 
temis  albo  terminatis/'  tandis  qu'il  dit  dans  les  tables:  ^'Deux 
rectrices  lat^rales  termin6es  de  blanc." 

Fam.  PiciDA. 

49.  Chrysoptilus  atricollis  (Malh.). 
Nee  C%.  atricollis,  Tacz.  Orn.  du  P^rou,  iii.  p.  86. 
lea :  sept  exemplaires  de  novembre  et  d6cembre  1889.     *'  Iris 
brunc-rougeatre." 

Ces  oiseaux  s*accordent  dans  tous  les  details  avec  la  description  de 

Malherbe  (Bev.  et  Mag.  de  Zool.  1850,  p.  156)^  et  qvoique  Fauteur 

remarque  seulement  que  le  mk\e  unique  qui  lui  a  servi  de  type 

Yenait  du  P6rou,  il  est  presque  certain  que  Texemplaire  en  question 

Tenait  de  la  c6te  du  P^rou,  comme  il  ^tait  rapport^  par  Texp^dition 

de  *']&  Bonite."      M.  Taczanowski,  dans   son  *  Oruithologie   du 

P^roo,'  sous  le  nom  de  CA.  atricollis,  a  d^crit  une  esp^ce  differente 

qui  Tient  des  valines  chaudes  de  la  sierra  du  P§rou  septentrional  et 

qui  parait  ^re  nomm6  par  Reichenbach  (Handb.  sp.  Orn.  Scans. 

p.  419)  Ch.  perucianus.      Le   tjpe   du    Ch.  peruvianus,  Reichb., 

'  II  &udra  Uen  examiner  la  *'  8t.  <Bquicauduta  "  recueilli^  par  Jelski  k  Puma- 
ii^&rca  (P6rou  central  oriental)  pour  determiner  8*11  appaxtiendrait  k  la  8f. 
^tc^mata  oakUk  St,  bifasoiata.—^miL.  et  Stolim. 


venait  du  F6rou  pt 
montBgDes  da  Pwc 

Uafiee  dn  doi 
d'un  jaune  ptie  (qi 
noires  aussi  larget 
traverse  de  btindei 
olives,  comme  chf 
d'aprifl  U  deBcripi 
faudra  enmiDer  le 

Ed  oas  qne  Tea] 
■epteotrional,  man 
Ch.  ehrytmotut. 


50.  Cervlb  au 

Ceri/le  eabamm. 

La  Gloria  et  Li 

18»0.    "IriabruD 

Cea  exemplairea 

le  iiec  un  peu  plus 

Le  vert  d^  parties 

d'un  rert  plus  pur 

bande  brone  de  la 


51.  Crotopha( 

Lima :  cinq  eze 

JMivier  1890.    "I 

Ces  oiteaux  ont  1 

cnurtes,  et  le  plnmi 

m^talliqueg  et  lea  t 


Lima  ne  sentient  p 
Une  douuine  d 
description  dans  1 
Les  dimensions  vi 
qii'en  g^u^rs)  elles 
P4rou  septentrioua 

52.  CoccTzue  i 
Lima :  deus  exe 
chei  i'fldulte  brune 
Un  exemplaire  c 
Paraguay  differe  ui 
un  peu  plus  courte 
plus  intense,  surto 
rieures  soiit  aussi 
brun&tre.  Comme 
I'onrraieDt  Stre  ind 
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Fam.  PsiTTACiOifi. 

53.  BOLBORHTNCHUS  AURIFRON8  (LeSS.). 

Limt :  septembre  k  uovembre.  1  vr      u  i  • 

lea;  d&/mbre  1890.  j  N^°^^^«"»  exemplaires. 

"  Iris  brone  daire.'* 

Fam.  BuBONiOiB. 
^54.  Asio  CLJkMATOR  (Vieill.)^ 
Otui  mejtieamu^  Tacz.  Orn.  du  P^rou,  i.  p.  192. 

let:  trots  exemplaires  de  d^cembre  1889.    ''  Iris  jaune-orang^e.** 

Ce8  oiseaux,  compart  avec  des  exemplaires  du  Br^sil  meridional 
(Sta.  Catbarina),  pr^otent  des  differences  bien  marquees,  surtout 
dins  la  taille,  qoi  est  beaucoup  plus  petite  (I'aile  236  k260  slu,  lieu 
de  285  mm.  9  queue  128  4  143  au  lieu  de  163).  lis  s'en  distinguent 
ftoflii  par  le  plumage  beaucoup  plus  ocreux.  La  face  post6rieure  est 
blanche  et  ne  pr^nte  pas  des  tacbes  de  bruu-rouas&tre.  Les 
aigrettes  sent  plus  courtes. 

Deux  <;  a .  Loug.  tot.  350,  340,  '<  enverg.  900,"  845,  aile  250, 
236,  queue  143,  128,  bee  28,  21||,  tarse  50,  doigt  median  (sans 
ongle)  31,  ongle  19,  pouce  (sans  ongle)  14,  ongle  15  mm. 

$.  Long.  tot.  370,  ^'enverg.  930,"  aile  260,  queue  140,  bee  28, 
tarse  47,  doigt  median  (sans  ongle)  33,  ongle  20,  pouce  (sans  ongle) 
16,  ongle  16*5  mm. 

Un  exeuiplaire  de  Tarapoto,  Perou  septentrional-oriental,  parait  un 
pen  intermediaire.  £n  tout  cas  il  faudra  examiner  plusieurs  oiseaux 
tfant  de  declarer  qu*il  s'agissait  d'uue  forme  constamment  plus 
petite  de  Tooddeut. 

55.  Speotyto  cunicularia  (Molina). 

PkoUaptynx  cunieularia,  Tacz.  Onu  du  P6rou,  i.  p.  174. 

Lima :  quatre  exemplaires  de  septembre  et  octobre  1889.  *'  Iris 
jiune.*' 

Ce  serait  peut-dtre  la  forme  de  TAmerique  du  nord  S.  hypogcea^ 
Bp.,  k  laqueUe  ii  faudra  rapprocber  les  oiseaux  de  Lima  et  de  la 
▼alle^  du  Rio  Tambo*.  lis  sont  plus  petits  que  les  oiseaux  du  Chile 
et  oQt  le  plumage  plus  noirHtre,  moins  melang^  de  rouss&tre,  et  le 
viMge  plus  blanchatre.  £n  outre  le  style  de  coloration  est  plus 
d*accord  avec  la  forme  du  Chile  {cunieularia  typique)  qu*avec  celui 
de  rorient  {grallaria,  Spix).  Les  bandes  de  Tabdomen  sont  tr^- 
biea  marquees  (pas  deli^es  en  tacbes),  les  bandes  noir&tres  sur  les 
barbes  internes  des  remiges  et  sur  les  rectrices  externes  ^galement 

^  Sirix  mexicana,  GmL  (ex  BrisB.,  ex  Hemandex),  eat  fond6  sur  une  desorip- 
taoa  tellament  insuffiaaate  qu*il  parait  impossible  de  dire  ayec  certitude  k  quelle 
espeoe  elle  se  rap^rte.  Mais  c'est  plus  probablement  le  Bubo  virginianua  aue 
M.  Hemandes  a  indiqud  sous  le  nom  de  Teoolotl.  Par  oons^uence  il  faudra 
changer  le  nooi  de  Teepeoe  d^Asio  nomm6e  g^n^ralement  "  Tttexicana,"  dent  la 
dhuHnination  la  plus  ancienne  parait  6tre  ivJto  clamator,  Vieill.  Ois.  de  TAm. 
Sept.  (1807),  p.  52,  pi.  20,  qui  est  ^Tidemment  fond^  sur  des  oiseaux  de 
Oajeiioe.~BKaL.  et  Stolem. 

*  Voir  Sbarpc,  Cat  B.  iL  pp.  144.  147. 
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bieo  marques  et  presque  ai 
II  T  B  cinq  baudea  ^troites  bl 
MalheureuBement  nous  n 
pour  comparer.  En  cas  qn 
oil  pourr&it  les  s^parer  cotnii 

e.  Aile  168,  qu 

?  ?.     „     169-164, 

56.  Olaucidiuh  phaka 
6laucidwmfero.r,  Taw.  ( 
Lima:  sqitembre  1  uovea 

1889.  Six  esemplsires.     " 
Nons  n'aTons  pas  encon 

rapprocher  les  oiseaux  de  L 

Fai 

57.  ANTENOR  VNICINCT 

Urubitinga  unteineta,  Tsi 
Lima  (octobre)   et   lea 

"  Iru  chei  le  m&le  adnlte  b 

rougeitre  claire." 

58.  OeranoaKtub  HBl^ 
Lima:  trois exemplaireii 

1890.  "  IriB  brune  claire." 

59.  Falco  cassini,  Sbai 
Lima  :  un  m&le  da  4  mm 

60.  TiNNCNCULDS  SPAR 

Lima  et  lea :  cinq  exemp 
brune  fonc^e." 

Un  m&le  adulte  examin^ 
un  mite  adulte  de  Chota, 
la  queue  et  le  bee  pins  cc 
des  oiseaux  tjpiqueg  du  Ch 

Fa 

61.  Catbabtes  atratui 
Catkanttei  atratut,  Taci 
lea:  deni  eiemplaires  d 

62.  Catharteb  AtJRA  p 
tEnopt  pernigra,  Taci.  G 
Ijma:  noiembre  1889  el 
lea:  d4cembre  1889. 
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Un  exemplaire  examine  par  fierlepsch  est  dvidemment  plus  petit 
qae  les  oiseaux  d'Angostnra  (V6a^uela),  qui  appartiendront  pro- 
biblement  au  vrai  C,  pemiger, 

63.  Sarcorhamphus  gryphus  (Linn.). 

lima :  deux  exemplaires  de  f^vrier  1890.  "  Iris  chez  le  in41e 
adolte  orangee,  chez  le  mftle  jeune  brone  claire.*' 

Fam.  Ardeida. 

64.  Ardba  egretta,  6ml. 

Lima:  deux  exemplaires  de  Janvier.  ^^Iris  jaune,  bee  jaune- 
orang^  pattes  noires." 

65.  Ardbtta  exilis  (Gmel.). 

Espece  pas  mentionn^  par  M.  Taczanowski. 
Lima;  une  paire  10  et  16  octobre  1889.     '*  Iris  jaune-orang^e  ; 
pattes  d*un  vert-jauii&tre." 

cf .  Long.  al.  127>    caud.  48,  culm.  50|,  tars.  45  mm. 
$.         „         123i,     «     43.     „      50|,    „     45     „ 

Malbeureusement  nous  ne  possedons  pas  des  oiseaux  de  TAm^- 
rique  septentrionale  pour  comparer.  Les  exemplaires  de  Lima  en 
g6n6ral  s'accordent  bien  avec  les  descriptions  donn^es  par  les  auteurs 
des  £tat8  Uuis,  mais  ils  paraissent  avoir  le  bee  plus  long.  On  ne 
sait  pas  encore  si  cette  espece  niche  aussi  dans  TAm^rique  du  Sud 
oa  SI  elle  ne  se  trouve  \k  qu'en  passage. 

66.  TuERiSTicus  MELANOP8  (Gmel.). 

Nee  Th.  eaudaiua,  Tacz.  Orn.  du  P^rou,  iii.  p.  4 1 7 1 

lea:  une  femelle  adolte  du  31  d&^mbre  1890.  "  Iris  rouge,  bee 
noir  avec  le  bout  vert-bleuatre,  pattes  d*un  rouge  vif."  Envergure 
I285»  long.  tot.  695,  al.  368,  caud.  175,  culm.  138,  tars.  70  mm. 

Ayant  compart  I'oisean  d'Ica  avec  un  exemplaire  du  Br^sil 
(Minas  Geraes)  et  deux  individus  de  Colombie  (Bugotd  et  Antioquia), 
nous  avons  trouv6  des  difii^rences  tres  marquees.  L*oiseau  d*ica 
posaede  une  sorte  de  poche  ou  un  sac  tout-l^fait  nu  au  milieu  de  la 
gorge.  Ce  n'est  que  la  partie  sup^rieure  de  la  gorge  (ou  le  menton) 
qni  presente  une  ligne  emplum6e  le  long  du  milieu.  Cette  ligne 
emplum^  est  s^par^  des  plumes  du  cou  inf6rieur  par  la  poche  nue 
dont  nous  venous  de  parler.  La  poitrine  infirieure  est  d*un  rous 
bkmckdtret  formant  une  bande  tr^  large  (large  de  60  mm.  k  peu 
pr^),  s^par^  du  cou  inf^rieur,  qui  pr^jente  une  couleur  roussatre, 
par  une  bande  plus  ^troite  (large  de  25  mm.)  d*un  gris  d'ardoise 
coovrant  la  poitrine  sup6rieure. 

Les  oiseaux  du  Br^il  et  de  la  Colombie  n'ont  pas  une  trace  de  la 
poche  (ou  sac)  gutturale.  Ils  poss^dent  une  large  bande  emplum^e 
le  long  du  milieu  de  la  gorge,  qui  se  joigne  en  has  avec  les  plumes 
do  oou  inf^rieur  (sans  interruption).     Ce  ne  sont  que  les  c6tes  de  la 
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gorse  le  long  de  la  bande  emplamfey  le  menton  sap^rieur*  et  lea 
c6tM  de  la  ttte  antour  de  Toeil  qui  sont  nus. 

Le  con  iiif<£rieiir  sar  la  poitrine  est  d*an  roux  plus  intense,  tirant 
an  chfttain.  Les  autres  parties  inffrieores  (poitrine  et  ventre)  sont 
d'un  ffris  d'ardoise  uniforme,  et  il  n'y  a  aucune  trace  d'one  bande 
roussatre  sur  la  poitrine  inf<frieure. 

Ches  I'oiseau  d'Ica  les  c6tA  de  la  t^  et  le  cou  entier  sont  forte- 
ment  lav^  de  roux  (parties  qui  sont  d'un  blanc-roussttre  ches  les 
oiseaux  du  Br^sU  et  dela  Colombie),  mais  on  ne  Toit  pas  cette  plaque 
bien  dessin^e  d'un  roux  ch&tain  que  les  autres  oiseanx  prielentent 
sur  le  cou  tnf§rieur  au  commencement  de  la  poitrine.  LViseau  d*Ica 
pr^sente  des  bordures  plus  rouss&tres  auz  plumes  du  dos  et  des 
tectrices  sus-alaires  m^clianes.  Les  petites  tectrices  sus-alaires  en 
decant  sont  d'un  gris  d'ardoise  (au  lieu  d'un  noir  d'ader)  et  bordto 
d'un  brun-roussAtre  k  la  pointe.  En  outre  I'oiseau  d'Ica  a  les  ailes 
et  la  queue  plus  courtes  et  les  tibias  plus  d6nud£s. 

Une  6tude  attentiye  de  la  litt^rature  nous  a  d6montr6  que  noire 
oiseau  d'Ica  s'accorde  parfaitement  avec  la  description  et  figure  du 
^^Black-faced  Ibis"  de  Latham  (Synops.  iii.  1.  p.  108,  pi.  Ixxix.X 
sur  lequel  Gmelin  a  fond6  son  Tantalus  imeUmoms,  L'individu 
decrit  et  figur^  par  Latham  a  6t6  reoueilli  par  le  Dr.  Forster  dans 
File  "  du  Nouvd  An,"  pr^  de  la  Terre  de  Feu.  Dans  la  planche  de 
Latham  il  se  manifeste  bien  le  sac  nu  jugulaire  et  le  roux  de  la 
poitrine  inf&rieure  86par6  du  cou  par  une  bande  noir&tre.  De  mteie 
Gmelin  disait  dans  sa  diagnose  "  saccus  jugularis  rugosus." 

De  I'autre  cdt^  ''  le  Grand  Courlis  de  Cayenne "  ou  *'  Courlia  k 
cou  blanc,"  d^rit  et  figur^  par  Buffon  (Hist.  Nat  Ois.  yiiL  p.  47, 
PI.  £nl.  976),  qui  forme  la  base  pour  le  Seolopa*  caudatms,  Bodd., 
s'accorde  dans  tons  les  details  ayec  nos  oiseaux  du  Br^  et  de  la 
Colombie.  La  planche  de  Buffon  ne  pr^nte  ni  une  poche  on  sac 
nu  sur  la  gorge,  ni  une  bande  rousse  sur  la  poitrine  iiif6rieure. 
Aussi  toutes  les  descriptions  faites  d'apr^  des  oiseanx  du  Brdsil  et 
du  Paraguay  (du  Prince  Wied,  Burmeister,  Azara,  etc)  s'aooordeot 
avec  la  description  et  figure  de  Boffon  et  avec  les  individiis  da 
Br6sil  et  de  la  Colombie,  dont  nous  Tenons  de  parler.  Enfin  Stolx- 
mann  a  examine  des  exemplaires  provenants  du  Chile  sembkbles  li 
I'oiseau  d'Ica,  et  Berlepsch  a  tu  dans  le  Mus^  de  Vienne  des 
exemplaires  du  fir^sil  recueillis  par  Natterer  qui  s'aocordent  avec 
I'oiseau  de  Buffon. 

n  est  done  trident  qui'l  y  a  deux  espices  de  TheriiHeu*  semblables 
I'une  k  I'autre,  mais  bien  distinctes  et  habitantes  de  diff&entea 
regions.  L'une  parait  habiter  le  nord  et  I'orient  de  l'Am6rique  da 
sud,  par  exemple  Cayenne,  V^n^uela,  la  Colombie,  le  Br^sil  et  le 
Paraguay,  c'est  le  7A.  albieoUU  (6ml.) ;  I'autre  habitera  le  sud  et 
I'occident  k  I'ouest  des  Andes,  par  ex.  Magellania,  Patagonia,  ChQ^ 
et  la  c6te  P^ruTienne.  C'est  le  Th,  melanopU  (GmL).  II  noos 
parait  qui'l  y  a  une  troisi^me  esp^ce  habitante  le  Haul  P6roo, 
mentionn^  par  Tschudi  et  recueillie  par  Jelski  dans  les  ennrons  de 
Junin,  que  nous  avons  I'intention  de  dtorire  dans  un  autre  article. 

Void  la  synonymie  des  deux  espioes  de  Tkeri$Heu$f  distiiiga6ea 
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d^  par  les  autean  anciens  et  quelques  auteurs  moderaes  oomme 
Gray,  Bonaparte,  Bekhenow,  et  Burmebter  ('La  Plata-Reise' ), 
mab  coafonaaea  par  la  plupart  des  auteurs  de  notre  temps : — 

(I)  Theristicus  melanopis  (Gmel.). 

Black-faced  Ibis,  Latham,  Gen.  Synops.  iii.  1  (1785)  p.  108, 
pi.  Ixxix.  (typ.  ea:  ''New  Year's  Island,  near  Staten  Island;**  cf. 
Forst  Voy.  ii.  p.  521). 

Tantalus  melanopis,  Gml.  Syst.  Nat.  ed.  xiii.  1  (1788)  p.  653 
{es  Ijitham) ;  Lath.  Ind.  Orn.  ii.  (1790)  p.  704  (ex  praeced.). 

Ibis  melanopis,  Vieill.  Nout.  Diet.  xvi.  (1817)  p.  20,  descr.  opt. 
(ex  Lath.);  id.  Enc.  ni6th.  iii.  (1820)  p.  1148,  pi.  65.  f.  2  (ex 
Lath.);  Reichb.  Yollst.  Natg.  Grail.  (1848)  tab.  140.  fig.  531; 
Burm.  La  Phita-Reise,  ii.  (1861)  p.  511,  sub  16.  albieollis ;  Schleg. 
Mas.  d.  Pays-Bas,  gen.  Ibis  (1863).  p.  7,  pt.  "adulte  "  (indind.  de 
Chile);  Scl.  P.Z.S.  1867,  p.  339  (Chile);  id.  ibid.  1870,  p.  665 
(Chile);  Huds.  &  Scl.  P.  Z.  S.  1872,  p.  549  (Patagonia) ;  Reichenow, 
J.f.O.  1877,  p.  154,  descr.  vitios.,  et  p.  275. 

Tkeristieus  melanops^  Gould  &  Darw.  Zool.  Voy.  ^  Beagle,'  Birds 
(184 IX  p.  128  (Patagonia ;  ota)  ;  Fras.  P.  Z.  S.  1843,  p.  1 1 7  (Chile)  ; 
Cunningh.  Ibis,  1868,  pp.  126,  488  (Magellania). 

Tantalus  melanops,  Forst.  Descr.  Anim.  ed.  Lichtenst.  (1844) 
p.  332  (New  Year's  Island). 

Tkeristieus  melanopis,  Bonap.  Consp.  Ay.  ii.  (1855)  p.  155  [ex 
Parag.  (errore  I  Berl.),  Chile,  Ins.  Nov.  Anni] ;  Pelzeln,  Novara- 
Ezp^.  V^l  (1865),  p.  127  (Chile);  Scl.  &  Salv.  Ibis,  1868, 
p.  189  (Magellania);  Cunningh.  Ibis,  1869,  p.  233  (Magelknia); 
Damf.  Ibis,  1878,  p.  400  (Patagonia);  Scl.  &  Salv.  P.Z.  S.  1878, 
p. 436  (Magellania);  iid.  Ibis,  1870,  p.  499  (Magellania)  ;  A.  New- 
ton, Ibis,  1870,  p.  502  (MagelL;  ova);  id.  P.Z.S.  1871,  p.  56, 
pi.  iy.  fig.  8  (Magell. ;  ova) ;  Scl.  &  Salv.  Nomencl.  A  v.  Neotr. 
(1873)  p.  127,  part. 

Ibis  melanopis,  Reichb.  J.  f.  O.  1855,  p.  56  (Chile  septentr.). 

Geramticus  (Tkeristieus)  melanopis.  Gray,  Hand-list  Birds  iii. 
(1871)  p.  40,  no.  10233  (Str.  of  Magellan,  Chile). 

IGerontieus  melanopis,  Huds.  &  Scl.  P.Z.S.  1871»  p.  261 
("  South  of  Buenos  Aires  **). 

Ibis  eaudata,  Hartert,  Kat.  Vogels.  Mus.  Senckeub.  (1891) 
p.  205  (Chile). 

Ibis  {Tkeristieus)  eaudatus.  Oust.  Miss.  Sc.  Cap  Horn,  vi.  Ois. 
(1891)  p.  140  (Magellania). 

Diag. — Th.  gula  superiore  stria  mediana  plumosa  presdita,  pula 
reliqua  facieque  nudis,  sacco  rugoso  nudo  in  gula  parte  inferiore 
sito  ^ :   capite  coUoque  toto  pallide  rufescentibus,  pileo  aucke- 

^  Get  article  ^tait  d^ji  termini  quand  Berlepsoh  a  eu  ropportunit^  d'exa- 
miner  dans  le  Mus^  de  Berlin  quelques  individus  du  Th,  melanopis  provenants 
da  Chile.  L*un  de  oes  oiseaux  n'a  pas  une  trace  d*un  sao  sous  la  gorge,  mais  il 
poaide  la  ligne  empluiii6e  au  milieu  de  oette  r^on  comme  le  Th,  eaudtUus, 
Ntennoins  oet  individu  dans  les  couleurs  s'aooorde  tout-&-fait  avec  les  autres 
olsMiix  du  Chile  qui  eont  pourms  d'un  sao  gulaire  et  portent  la  UjHe  typique 
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nioque  ad  initium  darsi  obscurioribus,  fere  ru/o^astaneii : 
pectore  inferiore  late  pallide  rufo,  fascia  pectoris  superiorii 
eorporegue  inferiors  reliquo  ftisco-nigris.  Dorso  emm  tectridbus 
alarum  superioribus  minoribvs  mediisqve  posterioribus,  neaum 
tertiariis  ultimis^  fuseo-nigris  griseo  variegatis^  plumarum 
apicibus  rufescenti  marginatis  :  tectrieUnts  alarum  superioribus 
majoribus  mediisque  posterioribus,  necnon  tertiariis  nonnullis 
(extus)  albis:  remigibus  rectricibusque  (gneo-nigris^  nitore 
chalybeo :  alis  eaudaque  (quam  in  Th.  caudato)  brivioribus. 
Hab,   Magellania  (Forster^   Cunningh.);    T  Patagonia  (Euds,); 

? Argentina^  (Huds, etc.) ;  Chile  (Mus.  d,  Pays-Bas^  Vars,,  etc.); 

P6roii  occ. :  lea  (Kalin,\  Lima  (Less,),  Chorillos  {Jelski). 

(2)  Theristicus  caudatus  (Bodd.). 

Curicaca,  Marcgr.  Hist.  Av.  Brasil  (1648),  p.  191  (Bras,  or.)  ^ 

Le  Grand  Courtis  de  Cayenne^  Bu£P.  Hist.  Nat.  Ois*  yiii.  (1781) 
p.  47  (Cayenne). 

Courlis  d  eou  blanc^  Bu£P.  &  Daubent.  PI.  Enl.  976  (Cayenne). 

Scolopax  caudatus,  Bodd.  Tabl.  PL  Enl.  (1783)  p.  57  (ex  PI.  Enl. 
976). 

White-necked  Ibis,  Lath.  Gen.  Syn.  iii.  1  (1785),  p.  109  (ex 
BufiF.). 

Tantalus  albieolUs,  Gmel.  Syst.  Nat.  ed.  xiii.  1  (1788),  p.  653 
(ex  BufiF.  &  Lath.)  ;  Lath.  Ind.  Orn.  ii.  (1790)  p.  704  (ex  BuflT., 
Gmel.). 

Mandurria  6  CurucAt,  Azara,  Apunt.  iii.  (1805)  p.  189,  no.  362 
(Paraguay). 

La  Mandurria  ou  Curucau  proprement  dit,  Sonnini,  trad.  d'Azara, 
iii.  (1809)  p.  217. 

IbisalbicolliSfWeWi.  Nouv.  Diet.  xW.  (1817)  p.  17  (Cayenne); 
id.  Enc.  m^th.  iii.  (1820)  p.  1146  ;  Wied,  Beitr.  iv.  (1833)  p.  m 
(descr.  specim.  ex  R.  Grande  do  Snl) ;   Cab.  Schomb.  Beise  Brit. 


(lu  Th.  melanopis.  II  reste  doncdouteuz  s'il  y  aura  deux  formes  de  T%eritticni 
au  Chile  ou  si  le  Th.  melanopia  dans  quelque  Age  (ou  seze?)  manquera  du  mc 
sous  la  gorge.  En  tout  cas  lea  differences  dans  les  couleurs  des  deux  efp^oes 
paraissent  tout-4-fait  ooustantes,  et  parmi  tons  les  indiyidus  de  Torient  que  noos 
arons  examine  (dont  plusieurs  tout-a-fait  adultes)  il  n'y  a  pas  un  seul  qui  potf^e 
un  sac  sous  la  gor^  ou  qui  manque  de  la  strie  emplum^  an  milieu  de  cette 
partie. — Bbrl.  et  8tolzm. 

^  En  Argentina  peut-^tre  les  deux  eep^ces  de  Tkeristicus  se  renoontreronl,rune 
Tenant  du  sud,  Tautre  du  nord.  M.  Hudson  dit  que  le  Theristicus  spparalt 
en  mai  et  deyient  plus  rare  au  nord  de  Buenos  i^res.  II  faudra  done  bieii 
examiner  les  Tkeristicus  d' Argentina  ayant  de  pouyoir  fixer  la  distributioD 
g^graphique  des  deux  esp^ces. 

^  Numenius  amtricanus  nUnar,  Briss.  y.  p.  838  (unde  Tsinialus  griseus,  Omd.)» 
n'est  pas  fond^  sur  le  Curicaca  de  A£aroffraye,  mais  sur  le  "matuitui"  de  Ifaio- 
graye  (dont  Marograye  ne  dit  que:  "Alia  species  reperitur  huio  (Curicscc) 
similis,  sed  multo  minor,  magnitudine  fere  gallinsD,  qus  yooatur  matotai").  II 
est  done  Evident  que  eette  esp^  de  Maro^ye  reetera  toujour*  douteose.  Peat- 
dtre  que  Toiseau  en  question  6tait  un  yrai  Numemus. 
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Guifto.  in.  (1848)  p.  757  (Br.  Q-uiana) ;  Burm.  La  Plata-Reise,  ii. 
(1861)  p.  510  (Paranll,  Mendoza,  Tucuman),  descr.    . 

Ris  melanopiMf  Wagl.  Syst.  Nat.  (1827),  gen.  Ibis,  no.  17»  descr. 
hQJ.  spec.  excl.  synon.  nonnull. ;  Barm.  Syst.  Uebers.  Thier.  Bras. 
m.  2  (1856),  p.  421  ;  Schleg.  Mas.  d.  Pays-Bas,  gen.  Ibis  (1863), 
p.  7,  part.,  "  plamage  imparfait*'  (Brazil  and  Cayenne);  Burm. 
J.  f.  O.  1H60,  p.  265  (Mendoza,  Parand,  Taciiman);  Reinh.  Bidr. 
Kandsk.  Fuglef.  Brasil.  Camp.  Yid.  Meddel.  1870,  p.  22  (Minas 
Geraes);  Ernst,  Cat.  Ayes  Mas.  Caracas  (1887),  p.  42  (Zulia  et 
Orinoco). 

Ibis  alba  (errore).  Less.  IVait.  d'Orn.  (1831)  p.  567,  no.  7. 

TkerUtieus  melanopU,  Wagl.  Isis,  1832,  p.  1232 ;  Scl.  &  Sal?. 
Nomend.  A  v.  Neotr.  (1873)  p.  127,  part. ;  AUen,  Ballet.  Essex 
Institate,  viii.  (1876)  p.  82  (Santarem) ;  ?Darnf.  Ibis,  1877,  p.  190 
(Buenos  Aires);  Barrows,  Aak,  1884,  p.  272  (Urugaay) ;  Berlp. 
J.  f.  O.  1877,  p.  124  (Paragaay). 

Theri^ieua  albicolUs^  Bonap.  Consp.  At.  ii.  (1855)  p.  155  (Bra- 
zil, Cayenne) . 

OenmHcu$  albicollt$.  Pels.  Orn.  Brasil,  iii.  (1869),  p.  307  (S. 
Paulo,  Parang  Mato  Grosso). 

Geronticua  {TkerUticus)  caudatus.  Gray,  Hand-list  Birds,  iii. 
(1871)  p.  40,  no.  10234  (S.  America). 

TherUiieus  caudatus,  Elliot,  P.  Z.  S.  1877,  p.  498,  descr.  opt. 
(excl.  malt,  syn.);  Salv.  Ibis,  1886,  p.  171  (ex  Scbomb.);  Durnf. 
Ibis,  1880,  p.  424  (Tacnman);  Graham  Kerr,  Ibis,  1891,  p.  270 
(Pilcomayo). 

IbU  caudata^  Beicbenoinr,  J.  f.  O.  1877,  p.  154,  descr.  opt.,  et 
p.  275. 

IbU  caudaius,  Frenzel,  J.  f.  0.  1891,  p.  124  (Cordova). 

Diag. — Th,  gala  tota  medio  longitadinaliter  plumosa,  gula  late- 
rlbus  {foBcium  instar)  cum  mento  fadeque  nudU :  capite  col' 
toque  rafescenti-albis,  pileo  auehenioque  necnon  collo  infimo  ad 
initium  peeioris  circumscripte  rafo-castaneis  :  corpore  inferiore 
reliquo  futeo-rdgro :  dorso  cum  tectricibua  alarum  superioribus 
minoribus  mediiaque  posterioribus,  necnon  tertiariis  ultimis, 
fiuoMugrUt  griseo  variegatU^  plumarum  apicibus  paUidius 
griseo-brunneo  marginatis:  tectricibua  alarum  euperioribua 
ma^ortbuM  medOsque  poeterioribuaj  necnon  tertiariia  nonnullisy 
(extue)  albie :  remigibua  reetrieibusque  cum  tectricibus  cubita^ 
libus  aneo^igris,  nitore  chalybeo:  alia  caudaque  (quam  in 
Th.  roelanopi)  longiaribua. 

Hab,  Cayenne  (Buff,);  Brit.  Guiana  (Schomb.);  V6n6zue1a, 
(Orinoco  et  Zalia,  fide  Emat) ;  Colombia  (Bogotd  et  Antioqnia, 
mua,  Berlp,);  Brasil:  Santarem  {Allen),  Pemambuco  (Marcgr.), 
Babia  (  Wied),  Minas  Geraes  (i^einA.  et  Lund),  Mato  Grosso  {Natt,\ 
8.  Paulo  et  Paran4  (iVa//.),  Riu  Grande  do  Sul(^t>eO;  Bolivia 
(Valle  Grande,  eolL  Oarlepp ;  mua,  BerL) ;  Paragaay  {Agara  et 
Kerr) ;  Uraguay  (Barrowa) ;  Argentina :  Tacamao,  Parand,  Men- 
doza X^^!''*"**)*  Cordova  {Frenzel)^  ?  Buenos  Aires  (Durnf.), 
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Fam.  Col 
67.  Zeni^'da  maculata  (Vieill 
LimA  et  Ica  :  cinq  ezemplairea  ( 
de  Janvier  1890.    "  Iria  hmne." 

66.  MrraiOFELiA  mblanoptei 
?  Okamapelia  anati  (Bp.) ;  Sd. 
Lima;  nn  exemplaire  du  13  f&i 

69.  Mklopelia  hbloda  (Tsch 
Lima:  octobre  1889.  I    q,    ■ 
Ica:  dfcembrel889.    J    """  ' 

tour  de  I'csil  bleu  inteoK,  pattes  re 

70.  COLUMBIOALLINA  GRI8KOL 

Okamapelia  grueola,  Taci.  Om. 

Lima:  qiutre  ezemplaires;  aoQ 
"  Iris  roage  pftle." 

Trois  pontes  de  Lima  noiu  ont 
Void  lea  dimensions  par  ponte : — 

I.  21-50X15-50,II.{2I«;;[- 

71.  CoLVHBlGALLtNA  CRTIZIA^ 

Chamaptlia  cnaiana,  Tacs.  Orn 
Lima  et  Ica :  nombreux  exempli 
1890.    "  Iris  compost  de  deux  on 
rougefttre  et  rint£rieur  blanc." 

Fam.  Rai 

72.  Rallus  rythirbyncbds,  ^ 
Balltit  ctuiut,  Tsch. ;  Tacx.  On 
lima :  nombreux   exemplalrea    i 

"  Iris  rouge,  bee  vert  sale,  sar  la  [ 
bleu  de  ciel,  sur  la  partie  basale  ni 
d'nn  rouge  camg," 

Un  indirida  examine  par  Berlet 
de  Rio  Grande  do  Sul  (Br6gil  mi\ 
plus  daire  en  dessous.  Ua  oiseau  i 
semble  tont-^fait  atix  oiseaux  de  B 

73.  POKZANA  JAMAICENSIS  (Oo 

Lima:  nombreux  exemplairei  de 

Janvier  1890.     "Iris  ronge,  pattes 

La  diagnose  de  HU.  SdaUr  et 
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rfepMe  par  Tuunowiki  (Orn.  dn  P^tod,  iii.  p.  321),  u'est  pu 
correctc.  On  y  lit :  '*  capite,  doTM  toto,  et  alia  extus  albo  stellntiB," 
tandii  que  la  t£te  eat  d  nn  gns  d'ardoiH  uniforme  et  sans  taches 
elies  lea  oiaeanz  de  Lima,  de  tnfime  que  chei  lei  oiieanz  des  BtatH 
Unit,  snwi  bien  qu'oD  pourrait  juger  d'apr^B  lea  deacriptiou  donnfies 
par  lea  anteun  de  ce  paja. 

74.  PomZANA  BRYTBKOFa.  Scl. 

Lima:  six  exemplaires  de  aeptembre  et  octobre  1889  et  jaDrier 
1890.     "  Iris  rouge-jauoitre,  pattes  d'un  rouge  sale." 

Fam.  (Edicnxhidji. 

75.  (EdICNBHVS  BTJPBRCILIAEn,  Tscfa. 
l?».?S"i™o''}    8i.™»pW™i.  ••Iri.i....pile,p..tt. 

jaimea  encore  plna  pUea,  bee  jaane  k  la  base,  noir  dans  la  partie 
■np£rieare  et  dans  la  troiii^mc  partie  terminale,  tour  de  I'oeil 
coulenr  d'orange  sale." 

Fam.  Cbaradriidx. 

76.  JBgialitu  skhipalmata  (Bonap.). 

Ancon:  troia  exemplaires  du  29  Janvier  1890.  "Iris  brune 
fbocj^  pattea  d'on  janne  nle." 

Fam.  Apbrizid^s. 

77.  ArRNARIA  INTERFRRt  (L.). 

Strepsilat  Merprtt,  Taa.  Orn.  du  P^ron,  iii.  p.  349. 
Ancon;  nne  femelle  da  29  janTier  1890.     "Irii  brune  fonc^, 
pattee  d'nn  janne  orange-rouge&tre." 

Fam.  ScoLOPACiDA. 

78.  Acrrrw  hacuubia  (L.). 

IJRu:  six  ^wmplaires  de  aeptembre  et  norembre  1889.  "!ri 
bnme  toadt." 

79.  Bartramia  LONQiCAVDA  (Becbst.). 

Actitunu  bartramita.  Tact.  Orn.  dn  Perou,  iii.  [^  371. 

Hagdalena  Vieja  et  Lima;  cinq  exemplaires  de  mara  I89< 
"  Iria  bruo  ftmci,  bee  noir-comi  svec  la  mandibnle  inftrirare  d'n 
janne-orange  Ik  bout  noir ;  psttes  d'un  janne-oUvitre." 

80.  NOMKKID*  BUIMOIIICU8,  Lath. 

lima :  un  u&le  du  6  octobre  1889.    "Iria  brune  fonc£e." 
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ii.  Aperfu  des  ouvrageM  rdatifi  a  la  Fauine  Ormthologique  de  la 

c6te  du  Perou. 

(\)  DuPERREY.  Voyage  autour  du  monde  sur  la  corvette  "La 
Coquille"  pendant  les  annees  1822-25.  Zoologie,  par  MM, 
Garnot  et  Lesson.     1829. 

Descriptions  de  quelques  especes  d'oiseaux  rapportes  des  environs 
de  Lima  : — Pelecanus  gaimardi,  Procellaria  vrinatrix.  Sterna  inca, 
Cathartes  urubu,  C.  aura,  Crotophaga  casasii,  Pyrrhula  iekuco, 
OrthorhynchuM  cora,  O.  anuuilia,  Musdcapa  coronata,  Tanagra 
rubra,  L' expedition  y  avait  recueilli  45  oiseaux  appartenants  ii  31 
especes.    Voyez  pp.  586  et  587  de  cet  ouvrage. 

(2)  L'Institut,  1834,  p.  316  \ 

Descriptions  de  deux  especes  du  Pdrou  par  R.  P.  Lesson. 

(3)  BouGAiNTiLLE  (Baron  de).  Journal  de  la  Navigation  autour 
du  Globe  de  la  Frigate  *  La  Th6tis '  et  de  la  Corvette  '  L*£s- 
p^rance  en  1824-26.     2  vols,  Paris,  1837*. 

(4)  Note  sur  les  Oiseaux  nouveaux  on  pen  conn  us  rapportes  de  la 

Mer  du  Sud.     Par  M.  Adolphe  Lesson.     Rev.  Zool.  1842, 
pp.  135,  209. 

Psittacus  auri/hmi,  Less.,  de  Callao,  et  Callyrhynchm  peruviatnu, 
n.  sp.^,  de  Caliao. 

(5)  The  Zoology  of  the  Voyage  of  H.M.S.  '  Beagle.'  Edited  by 
Charles  Darwin.    Birds  by  John  Gould.     1838-41. 

Pyrocephalus  obscurus,  Gould,  de  Lima,  et  ^^Puffinus  einereus,*' 
de  *' Caliao  Bay,"  et  quelques  autres  especes  mentionn^es  de  la  c6te 
du  P^rou. 

(6)  TscHUDi  (von).    Fauna  Peruana.    Omithologie.     1845-46. 

Tschudi  mentionne  beaucoup  d'  especes  trouv^s  par  Ini  dans  la 
r^on  de  la  c6te  du  P^rou,  surtout  des  environs  de  Lima. 

(7)  Quelques  oiseaux  nouveaux  ou  rares  rapportes  par  M.  Delattre 

de  Bolivia  (etc.).    Par  M.  de  Lafresnayb.     Rev.  Zool.  1847, 
p.  67  ff. 
Linaria  analoides,  n.  sp.,  Spermoplula  telasco,  et  Qeontta  peruvir 
ana,  n.  sp.,  tons  de  Lima. 

^  Nous  n'ayons  pas  vu  cet  artide.  Selon  les  diagnoses  des  deux  esp^oes  d6- 
orites  par  B.  P.  Lesson,  Pitylus  olivaceus  et  P.  puteus^  qui  sont  reproduites  dans 
Toufrage  de  Taosanowski,  U  parait  que  le  premier  sera  un  jeune  oiseau  de  notre 
SaltatoT  immaculatus,  et  le  dernier  peut-^tre  la  femelle  de  la  Vyranga  testacea 
(^hitdii,  Berl.  et  Stolzm.  II  faudra  examiner  les  types  qui  se  trouveront  pro- 
bablement  dans  le  Muste  de  Paris. — Berl.  et  Stolzm. 

^  Nous  n'avons  pas  ru  oet  ouvrage. 

'  CPest  presque  silrement  la  femdle  du  Nwrhynehus  natuus^  Bp.  II  fSaadra 
done  proDablement  changer  le  nom  de  N,  ncu^esm  en  N.  pemviann*  (Less.). — 
BiBL.  et  Stolim. 


892.J  ON  BIRDS  PROM  PERU.  397 

8)  Peai.s,  Titian  R.  Mammalia  and  Ornithology  of  the  UnUed 
States  Exploring  Expedition.     Philadelphia,  1B48. 

16  esp^s  mentionu^es  des  environs  de  Lima\ 

9)  Animaux  nonyeaux  ou  rares,  Exp6d.  Castelnau.  Oiseaux,  par 
De8  Murs.     Paris,  1855. 

Note  sur  la  Thaumastura  eora  de  Lima. 

10)  On  the  Birds  of  the  vicinity  of  Lima,  Peru.  By  P.  L.  Sclater» 
With  Notes  on  their  Hahits  by  Professor  W.  Nation,  of  Lima. 
Part  I.     Proc.  Zool.  Soc.  1866,  pp.  96-100,  pi.  xi. 

11)  Meme  titre.     Part    IL     Op.  cit.  1867,  pp.  340-344. 

12)  M^me  titre.     Part  IIL     Op.  cit.  1869,  pp.  146-148. 

13)  MSme  titre.    Part  IV.     Op.  cit.  1871,  pp.  496-498. 

14)  Description  des  Oiseaux  nouveaux  du  P^rou  central.  Par  L. 
Taczanowski.     Proc.  Zool.  Soc.  1874,  pp.  129-140. 

Spermophila  timplex^  Jelski,  n.  sp.,  et  Sy calls  raimondi,  n.  sp.,  de 
Lima. 

15)  On  the  Habits  of  Spermophila  simples*  By  W.  Nation. 
Proc.  Zool.  Soc.  1874,  pp.  329,  330. 

16)  Liste  des  Oiseaux  recueillis  par  M.  Constantin  Jelski  dans  la 
partie  centrale  du  P6rou  occidental.  Par  L.  Taczanowski. 
Proc.  Zool.  Soc.  1874,  pp.  501-565. 

17)  Descriptions  of  six  new  Species  of  South- American  Birds.  By 
P.  L.  ScLATER  and  Osbert  Salyin.  Proc  Zool.  Soc.  1877, 
pp.  521-523,  pi.  lii. 

FuUgula  nationi,  n.  sp.,  de  Lima. 

18)  Further  Remarks  on  Fuligula  nationi.  By  P.  L.  Sclatbr. 
Proc.  Zool.  Soc.  1878,  pp.  477-4/9. 

19)  On  the  Birds  of  the  yicinity  of  Liira,  Peru.  By  P.  L.  Sclater. 
With  Notes  on  their  Habits  by  Prof.  W.  Nation,  of  Lima. 
Piirt  V.     Proc.  Zool.  Soc.  1881,  pp.  484-488,  pi.  xlvi. 

20)  Proc.  Zool.  Soc.  1883,  p.  348. 

Mr.  Sclater  exhibited  two  birds  obtained  near  Lima,  Peru,  and 
tranimitted  to  him  by  Prof.  William  Nation : — Buteo  abbreviatus 
des  enyirons  de  Lima)  et  Polyonymus  caroli  (des  Cordill^res). 

21)  A  List  of  the  Birds  collected  by  Captain  A.  H.  Markham  on 
the  West  Coast  of  America.  By  Osbert  Salyin.  Proc 
Zool.  Soc.  1883,  pp.  419-432. 

Plosieurs  espies  mentionnees  des  enyirons  de  Lima  et  d'autres 
locality  de  la  cote  du  P^rou. 

'  Noue  n'aTons  pas  pu  nous  procurer  oet  ouvrage.  H  faudra  bien  examiner 
la  deseription  et  la  figure  du  Camarhynchus  leucapterus,  sp.  n.,  de  Peale,  pour 
determiner  si  oet  oiseau  sera  peut-^tre  le  meuie  que  Sporophila  simplex,  Tt^.^ 
ou  =  ywrhynchus  nasemts\ — Berl.  et  Stolzii. 

Proc.  Zool.  Soc.— 1892,  No.  XXVIII.  28 
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(22)  Oraithologie  da  P^rou.    Par  Ladislas  Taczanowski.    Trob 
▼olames.     Rennes,  1884-86. 

(23)  Notes  on  Peruvian  Birds.     By  Prof.  W.  Nation.     Proc.  Zool. 
Soc.  1885,  pp.  277-279. 

[(24)  Description  of  a  new  Ground-Finch  from  Western  Peru.     By 
P.  L.  ScLATBR.     Ibis,  1886,  pp.  258,  259,  pi.  viii. 

Hamophila  pulchra,  n.  sp.,  des  Cordill^res  au-dessus  de  Lima.] 


iii.  Liste  des  Esphees  cTOiseaux  mentiannSes  des  environs  de  Lima, 
qui  ne  sont  pas  trouvies  Id  par  M.  Kalinowski. 

81.  Campylorhynchus    balteatus,    Bd.       Lima    {Nation), 
Callao  {Markham). 

82.  Dendroica    aureola    peruviana    (Sundev.).      Callao 
(Sundev,)  \ 

83.  HiRUNDO  TYTLERi,  Jerd.     Callao  (Markham). 

84.  Iridornis  ANALI8  (Tscb.).     Lima  (Tsch.)\1 

85.  Tanaora  cyanocephala  (Lafr.  et  D*Orb.).     Lima  (Jehki 
et  Tsch.) ! 

86.  Phbucticus  chrysogaster  (Less.).     Lima  (Nation). 

87.  Chrysomitris  uropygialis  (Lafr.  et  D'Orb.).    Lima,  San 
Mateo  (colL  Raimondi). 

88.  PsKUOOCHLORis   LUTEA  (Lafr.  et  D'Orb.)  (Sycalis  chloris^ 
Cab.).     Lima  (Nation,  Jelski,  et  Raimondi). 

89.  Phrygilus  plebejus,  Tsch.     Lima  {Nation)  ^ 

90.  MuscisAxicoLA  mbntalis,  Lafr.  et  D'Orb.    Lima(iVa/tbfi). 

91.  Hapalocerub  fulviceps  (ScL).     Lima  (Nation). 

92.  Cyanotis  RUBRIGA8TRA  (Vieill.)  (=ii2rar«,  Naum.).    Lima 
(Nation). 

93.  Geositta  crassirostris,  Scl.     L\m& {Nation)^. 

94.  Geositta  maritima  (Lafr.  et  D'Orb.).     liimti (Jelski). 

95.  "C1NCLODE8  FU8CUS,  Vieill."    (an  s=C.  rivularis,  Cab.f). 
Lima  (Nation)  *. 

96.  Hemiprocne  zonaris  (Shaw).     Lima  (Raimondi). 

»  Cf.  Sundev.  OfYew.  K.  Vet.-Akad.  ForhandL  1869,  p.  609. 
^  Of.  Sharpe,  Oat.  Birds  B.  M.  xii.  p.  796. 
^  L'exemplaire  trouYd  par  Prof.  Nation  parait  unique  encoro. 
*  Of,  Scl.  Oat.  BirdB  B.  M.  xt.  p.  24. 
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97.  MiCROPUS  MONTIVA6US  (Lafr.  et  D'Orb.).     Lima  (JeUki). 

98.  Cbrtle  torquata  (LioQ.).      Lima  (Tsch,),  Rio  Bimac 
(Marik.). 

99.  CoNURUS  FRONTATU8,  Cab.    ** lamh (Nation)'*  (fide Tacs.). 

100.  Strix  flammba  prrlata  (Licht.)*     Lima  (JeUki). 

101.  Tachytriorchis  abbreviatus  (Gab.).    Lima  (yaiion). 

102.  PHAfrTHON  iBTHBREUs  (L.).     lie  S.  Lorenz6  (Tick,). 

103.  Pblbcanus  MOLiNiB,  Gray.     Callao  (StUbel)\  Pt.  Ancon 
(Oustalet). 

104.  SuLA  YARiBOATA  (Tscb.)     Gallao  Bay  et  He  S.  Lorenzo 
(Markhamy 

105.  Phalacrocorax  BRA8iLiANUs(Gmel.).    Chorillos(«/tf29K). 

106.  Phalacrocorax  bougainyillei  (Less.).    Chorillos  (Jet- 

Bki). 

107.  Phalacrocorax  gaimardi  (Less.).       lie    S.    Lorenzo, 
common  (Tseh,  et  Markh,), 

108.  Dbndrocygna  yiduata  (L.).      Entre  Lurin  et  Chorillos 
(Tkeh.). 

109.  Cairtna  moschata  (L.).     Entre  Loriq  et  Chorillos  (Tsch.). 

110.  QuERQDEDULA  CYANOPTERA  (VieilK).     ChoriUos  (/f^ib'). 

111.  FuLiGULA  NATiONi,  Scl.  et  Salv.     Lima  (Nation). 

112.  Gymnopelia  erythrothorax   (Mejen).      Lima  (coll, 
Baimondt). 

1 13.  Rallus  YIRGINIANU8,  L.     Lima  (Nation), 

114.  Aramides  ruficollis  (Gmel.).      Lima  (Mus,  Brit,,  fide 
Selat.  et  Salv.^). 

115.  Gallinula   galeata  (Licht.).      Lima     (JeUki)^    Callao 
(MarJtham). 

116.  FuLicA  ARDEsiACA,  Tsch.     Chofillos  (Jelski). 

1 17*  Charadrius  dominicus,  Miill.  (virginicus,  Borkh.).   Cho- 
rillos (Jelikt), 

118.  .£gialiti8  niyosa,  Baird.     Chorillos  (Jelski), 

1 1 9.  ToTANUS  MELANOLEUcus  (Gmcl.).     Callao  (JeUki), 

»   CJ.  A.  B.  Mever,  J.  f.  O.  1890,  p.  166. 
'  Cy.  Sd.  &  SalT.  P.Z.  a  1868,  p.  448. 

28* 
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120.  ToTANus  FLAVIPE8  (Gmel.).     CboriUoe  (Jehki). 

121.  ToTANUs  soLiTARius  (Wils.).     ChorilloB  (Jelski), 

122.  Calidris  arenaria  (L.).     Cborillos  (JeUki). 

123.  MicROPALAMA  HiMANTOPUS  (Bp.).     Chonllos  {JcUMo^^ 

124.  Tringa  MACULATA,  Vieill.     lAmK  {JelsM). 

125.  Tringa  FUSCICOLLI8,  Vieill.     Cborillos  (JeUki). 

126.  Tringa  bairdi,  Coues.     Chonllos  (Jelski), 

127.  Tringa  minutilla,  Vieill.     Cborillos  (Jelski), 

128.  Pbalaropus  lobatus  (L.).     Cborillos  (JeUHd), 

129.  HiEMATOPUs  ater,  Scl.     He  S.  Lorenzo  (Markh.). 

130.  Thinocorus  RUMICIVORU8,   Escbscb.     Lima  {N^m^iomi 
JeUki), 

131.  Sterna  hirunoinacea,  Less.     Callao  {Markh,). 

132.  Sterna  elegans,  Gamb.     Callao  {Markh.)  ^ 

133.  Sterna  exilis,  Tscb.     Lima  {Nation), 

134.  NiENiA  INCA  (Less.).     Cborillos  {Jelski),  CrWho  (l^^MrM)' 

135.  Rhynchops  mblanura,  Boie.     Callao  Bay  {Marh/k»y» 

136.  Larus  dominicanus,  Licbt.      Cborillos  {Jelski)^     Call^ 
{Markh,). 

137.  Larus  bblcberi,  Vig.     Cborillos  et  Callao  {Jehkf)- 

138.  Larus  modestus,  Tscb.     CbI\&o  (fide  Saunders^),    I^""^" 
{Tsch.). 

139.  Larus  franklini,  Swains,  et  Rich.      Cborillos  et  C^M*° 
(Tech,). 

140.  Larus  serranus,  Tscb.     Callao  {Markh.). 


141.  Larus*  ciRRBOCEPHALUS,  Vieill.     Cborillos   (Jlde  JS^^ 
ders^\  lies  de  Cbincbas  {Grec^). 

142.  Xema  sabinei  (Sabine).     Callao  {Markh,), 

143.  Stercorarius  CBiLENSis,  Saunders.     Callao  (if aritA*^" 

144.  Stercorarius  pomarinus  (Temm.).     Callao  (MarJk^^^' 

T  145.  Stercorarius  crepidatus  (Banks).     Callao  {G^^"^ 
Mathewyjide  Saunders  ^), 

1  Cf.  Saunders,  P.  Z.  S.  1878,  p.  18a.  ^  Id,  ifmf.  1876,  p.3^^- 

■'  Id.  ibid.  p.  204. 
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146.  DioMBDEA  iRRORATA,  Salv.     Callao  (Markh,). 

147.  PuFFiNUS  GRI8EU8  (Gmel.)  (Nectris  amaurosoma.  Cones). 
Chorillos  {Jehki),  Callao  Bay  {Markk.). 

148.  Puffin  us  '^  cine  reus,  Steph.*'     Callao  {Darwin,  Oould). 

149.  Tbalassceca  glacialoioes  (Smith).     Callao  {Baimondi), 

150.  Daption  CAPBNSis  (L.).     ChWojo  {Raimondiy 

151.  (Estrelata    defilippiana,    Gigl.    et    Salvad.        Callao 
(GigV). 

152.  Halodroma  GARNOTi  (Less.).     Callao  (iVo/ion). 

153.  Ualodroma  berardi,  Quoj.     Callao  {TmcH,). 


U  parait  qoe  deux  esp^s  de  Trochilid^s  mentionn^s  par  M.  le 
Dr.  L.  Taczanowski  comme  proyeuantes  des  environs  de  Lima,  oii 
elles  seraient  recueillies  par  M.  Constantin  Jelski  ^  ne  sont  pas  des 
habitants  de  cetie  contr&,  savoir : — 

PhaethomU  malarU  (Licht.)  et 
Campyloptenu  largipennU  (Bodd.). 

Grr4ce  li  la  bont^  de  feu  Dr.  Taczanowski,  Berlepsch  a  eu  I'occasion 
d'examiner  les  deux  oiseaux  en  question  appartenants  au  Mns^  de 
Varsovie.  Ce  sont  des  individues  montees  qui  ne  portent  plus 
d' Etiquettes  originates  du  collecteur,  et  Berlepsch  ne  doute  pas  qu'en 
▼6ritl  elles  sont  proTenues  des  collections  faites  par  Jelski  &  Caj- 
enDe,  et  non  de  Lima !  Dans  une  lettre  de  M.  Taczanowski  & 
Berlepsch  le  premier  a  conc^d^  que  Tindication  d'habitat,  '*  Lima," 
pour  ces  deux  esp^s  Etait  donn6e  par  m6prise,  mais  il  persisttdt 
que  les  individues  en.  question  seraient  venues  du  P6rou,  probable- 
ment  du  P6rou  central.  Berlepsch  iusiste  sur  son  opinion  au'elles 
seraient  venues  de  Cayenne,  car  autrement  nous  aurions  1  esp^ 
amazonine  Campy lopterus  obscurus,  Gould,  tandis  que  I'oiseau  en 
question  du  Musle  de  Varsovie  s'accorde  tout-A-fait  avec  le  C,  largi- 
pennU tjpique  de  Cayenne  ^ 

>  (f.  Gigl.  et  Salvad.  Ibis,  1869,  pp.  63,  64. 

'  Tacx.  P.  Z.  8. 1874,  p.  641. 

'  Stolxmann  est  de  PaTis  qu'il  eerait  presque  absolument  impoanble  que  le 
PioHkcmis  superciliosut  envoys  par  M.  Jelski  provenait  des  enyirons  de  Lima. 
Toils  les  Colibris  appartenant  au  senre  PhaethomU  sont  propres  aux  fordtB 
hmnides.  II  y  a  une  seule  exception  de  cette  regie,  form^  par  le  PA.  griseiffularis, 
Gould.  Mais  m^roe  cette  espdoe  se  tient  dans  les  vall^s  chaudes  de  la  Sierra,  oh 
la  v^tation  est  assez  riche  et  oil  il  y  a  9a  et  Ik  des  fourr^  tr^  dpais.  Aux 
enrirons  de  Lima  oependant  la  y^g^tation  est  extrdmement  pauTre,  et  par  con- 
sequent ne  pr^sente  pas  des  conditions  favorables  pour  les  espdoes  du  genre 
Pkaefhomis  On  pent  supposer  que  M.  Jelski,  en  jMirtant  de  Oayenne  pour  le 
P^n,  a  pris  areo  soi  quelques  peaux  de  ee  pays  qu'il  a  ajout^  k  son  premier 
envoi  p^uvien  qui  provenait  des  environs  de  Lima.  Peui-dtre  il  a  oubli^  de  les 
pourvoir  des  Etiquettes,  ce  qui  a  induit  en  erreur  le  Dr.  Tacsanowski.  La  mdme 
remarque  s'appliquerait  au  Campylopterm  largipenfUs  (Bodd.). 
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Quoiqu'il  serait  tr^s  probable  que  notre  connaissance  de  la  faane 
oraitbologique  dea  environs  de  Lima  ne  sera  pas  encore  toat-4-fiiit 
parfaite,  on  voit  bien  que  cette  contr6e  n*est  pas  riche  en  especes 
d'oiseaaz. 

On  ne  devrait  pas  j  ajouter  les  espices  tronv^  dans  les  vall^ 
de  la  pente  occidentale  des  Andes  au-dessus  de  Lima.  La  faune  de 
cette  contr^  sera  probablement  pins  riche,  mais  jusqu'a  pr^ent  elle 
est  trds  pen  connue.  Antant  que  nous  savons,  elle  est  tout-4-fait 
diff(£rente  de  celle  de  la  c6te.  M.  le  Prof.  Nation  k  Lima  a  re^u 
une  petite  collection  faite  dans  les  vall^s  elev^  k  la  source  du 
fleuve  Bimac  (hauteur  8000  i^  14,000  pieds),  qui  contenaitles  especes 
suivantes,  qui  ne  se  trouvent  pas  dans  la  r^on  de  la  c6te,  comme : — 

1.  BuarremoH  nationi,  Scl. 

(ssPipilo  mystacalis,  Tacz.). 

2.  Cat  amenta  inomata  (Lafr.). 

3.  Pseudochloris  lutea  (Lafr.  et  D'Orb.). 

4.  H^emophila  pulehra,  Sd. 

5.  Phrygilus  gayi  punensiSf  Ridgw. 

6.  Phrygiltu  fruticeti  (Kittl.). 

7.  Dittea  speculifera  (Lafr.  et  D*Orb.). 

8.  Ochthoeca  leucometopa^  Scl.  et  Salv. 

9.  Lepiasthenura  pUeaia^  Scl. 

10.  Chalcostigma  olivaceum  (Lawr.). 

1 1.  Meiallura  opaca  (Tsch.). 

12.  Polyonymus  caroli  (Bonap.). 

13.  Cohptes  puna.  Cab. 

14.  Bolhorhynehus  andicola  (Finsch)  \ 

Peut-dtre  on  y  pourrait  ajouter  d'autres  mentionn^  par  Tschudi 
de  la  pente  occidentale  des  Andes  p^ruTiennes. 


iv.  ComidSrations  genSrales  sur  la  Faune  omithologique  dei 

environe  de  Lima, 

Des  153  espies  mentionn^es  de  cette  contrfr  il  y  a  du  moins  31 

aui  ne  s'y  trouvent  que  de  passage  en  hiver,  venant  de  TAm^rique 
u  nord,  o(l  elles  nichent.  Les  autres  122  esp^s  probablement 
nichent  dans  la  region  de  la  cdte  du  P^rou,  mais  on  ne  pent  pas 
Stre  siir  dans  tous  les  cas,  surtout  en  regard  des  oiseaux  maritiraes, 
qui  quelquefois  vaguent  tr^s  loin  de  leur  pays  natal.  N^nioins,  de 
ces  122  espies  11  y  a  i^  peu  pr^s  95  especes  terrestres,  dont  nous 
proposons  d'expliquer  les  relations  geographiques. 

1.  II  y  a  9  de  ces  95  esp^s  terrestres  (ou  plus  de  9  pour-cent) 

^  n  faudra  encore  ajouter  k  cette  liste  une  espdoe  recueillie  par  Jeltki  k  Obra* 
jiUo,  qui  est  une  TalL6e  voisine  de  la  rall^  du  Bimac  (pente  occidentale),  k 
saYoir :  SynaUaxis  ptidibundot  Scl.  En  outre  M.  le  docteur  Sdater  nous  a 
autoris^  aannoncer  qu'il  yient  de  reccToir  par  le  Prof.  Nation  un  ezempdaire 
de  VAttagia  gayi,  GeoffV.  et  Less.,  tu^  dans  les  Andes  au-dessus  de  laroa.— bwu 
et  Stolim. 
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qui  paniBMnt  excltiriTement  proprea  i  la  region    de  la  cfite  des 
enTiroDB  de  Uma  et  d'Ica: — 

Mimut  longieaudatua^ .  I        Amagilia  anuuiUa. 

Petrochelidon  mJScollaris.  ChrysoptUm  atrkoUis. 

Dioeg  ialimowfUi.  Porzana  erytkropt. 

ICiitelodet  taegamwikii-.  Fulif/tila  nationi. 

Gtotitta  erattirotlrig.  \ 

A  la  cote  p^ruvieniie  plus  an  uord,  dans  le  Toisinage  de  Tumbei  et 
de  Chepea,  quelques  de  ces  espices  sent  tepriaeatita  par  dea  espfeces 
Toirinea: — 

Mimut  longieaudatui  {lar  Mtntu*  espice  iaedtte ; 

Amaalia  amasitia  par  A,  leueophaa,  Beichb.' ; 

Dive*  kalinowtkii  par  D.  martawiezi.  Cab. ; 

auBsi  Chrytomitria  capitalii  par  CA.  nemradskii. 

H  a'v  ■  qoe  deux  eap^a  (dea  huit  nonim^es  plus  haut)qui  parais- 
MDt  d'ltre  repr^sent^s  dans  la  partie  m^ridionale  de  la  cAte  par  des 
formes  Toisines,  savoir ; — 

"'    '  ■     '  '"         "     f;ro/vn>o«U5,  Lafr.  et  D'Orb.  ? 

orme  plus  grande  (O.  anaiis,  Lafr. 

Bt^nie  du  MarafLOU,  aux  enTirons  de 
ptilus  atricolUt  est  repr^sent^  par 
uf,  R«ichb.,  qui  habite  ausai  les 

iDJointemenl  propres  i  la  faune  de 
%  (et  Chepen)  :— 

I.    Lima  et  Cbepeo. 
Lima  et  Pacaamafo. 

pr^nte  beaucoup  de  differences, 
li  lui  Bont  propres,  et  k  pen  piis 


nun  diiiB  1m  enTirotu  d'lala;,  doiu  la 
ou.  En  m6me  temps  il  est  probable 
1  de  Lima,  cor  dsiiB  la  bale  de  Ohlmbote 
]de$  qui  lui  a  paru  identique  stsc  le 


ait  probabli 

Dnllaaite)  i 

que  le  type  i'Amatilia  ItviKphaa  Tennit 

naHlia  alliie*  4  1'-^.  atvuUia  dm*  leiir 

&  baubiurde  r>OOU  jiiede  (icettebautcur 

[lutDii  I  Oallscste),  tandis  que  la  rille 

du  niveau  de  la  mer,  et  le  Tolcan  Miati 


35  etpi 
Ouayaq 

3.  II 
de  Lim 

Neor 

Lea  ( 

Callaca 

sent^  p: 

4.  Si 
CiiUaca 
MarflR< 
quelqut 
faune  d 
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A§eUeuM  tkilius^  Oeontta  eumeulariay  Leptasthenura  {effithalcXdes, 
Symdiaxit  modesta,  et  d'autres  dont  plusieurs  eeront  peut-dtre 
timit^es  aiix  regions  ^lev^es  de  la  petite  occidentale  des  Andes. 

6.  Deax  espdces  paraissent  eonjointement  propres  k  la  faune  de 
Cbepen  (Pacasmayo),  de  Lima  et  d'Islay  (vallee  de  Tambo)  : — 

Myiobins  ru/escens ; 
Thaumastura  cora, 

7*  Une  esp^  se  r^pand  sur  tonte  la  cote  p^nivienne  de  Tumbez 
jusqu'^  la  yallee  du  Rio  Tambo  : — 

(EdicHemuM  superciliaris, 

8.  Led  esp^s  suivantes  se  r^pandent  de  la  c6te  de  I'Ecuadeur 
(Guayaquil)  jusqu'^  la  cote  da  Perou  meridional  ou  du  Chile  sep- 
tentnonal  (Tacna,  etc.): — 

Sporophila  ielasco.     Jusqu'^  la  valine  de  Tambo. 

Musdgralla  hrevicauda,     Jusqu*^  Tacna. 

Pyrocephalus  rubineus  heterurus,     Jusqu'ii  Tacna  et  Arica. 

9.  Une  espdce  se  repand  de  Lima  jusqu'au  Chile  central 
(Santiago) : — 

Chtysamitris  uropygialU, 

10.  Une  autre  espdce  se  trouve  dans  toute  la  rdgion  de  la  cote 
dn  P^rou  de  Tumbez  jusqu'au  Chile  central : — 

Melopelia  meloda, 

11.  Les  suivantes  habitent  la  region  de  la  cote  pdruvienne  de 
Lima  an  nord  jusqu'au  Chile  et  la  Patagonie.  Quelques-unes 
habitent  m^me  une  partie  de  TArgentina,  et  d^autres  se  trouvent 
encore  dans  iMtroit  Magellan : — 

MuseUaxieola  mentalia,     Jusqu'k  la  Patagonie. 

Elamea  albiceps  modesta,     Jusqu*^  la  Patagonie  et  TArgen- 

tina  occ. 
ThinocaruB  rumicivorus.     De  Pacasmayo  h  la   Patagonie  et 

FArgentina. 
TherUtieus  melanopis,    Jusqu'4  I'^troit  Magellan. 
Falco  eassini.     Jusqu'A  I'etroit  Magellan. 

12.  Les  esp^s  qui  suivent  sont  connues  de  toute  la  c6te  p6ru- 
▼ienne,  commengant  de  la  valine  du  Rio  Tambo  au  sud,  et  en  m6me 
temps  se  repandent  le  long  de  la  c6te  de  TEcuadeur  et  de  la  Colombie 
occidentale  jusqu'^  1' Amerique  central  et  le  Mexique  : — 

Ceryle  americana  cabanisi, 
Crotophaga  stilcirostris. 

13.  £n  tout  il  J  aura  k  peu  pr^s  44  especes  terrestres  (des 
95  nomm6s  plus  haut)>  ou  plus  de  41  pour-cent,  qui  sont  limit^es  k 
la  r^on  de  la  cdte  ^  et  ne  se  trouvent  pas  sur  la  peute  orientale  des 

^  Probablement  quelaues-unes  de  oes  esp^oes  s'^lereront  aussi  dans  les  mon- 
tagDM  de  1a  pente  ooeiaentale  dee  Andes  jusqu'i  une  oertaine  hauteur.  Mal- 
heoreusement  la  faune  de  oes  eontr^  est  encore  trds-peu  connue.  N^anmoins 
oous  taTanfl  que  5  esp^oes  qu'on  doit  regarder  comme  des  formes  oaractiris- 
tiqoet  de  la  odto  se  trouvent  k  Oallacate  et  Cuterro  k  une  hauteur  de  5000' 
etc— Bbrl.  et  Stolzm. 
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Sienopsis  deeussata. 
Conurus/rontatus,     Lima  (Tschudi). 

1 5.  Qnelques  espices  de  la  faune  de  Lima  ne  se  trouyent  pas  dans 
U  r6g:ioD  orientale  du  P^rou  de  la  m^me  latitude,  mais  dans 
des  confer^  de  Torient  plas  septentrioDales,  k  Chachapoyas,  etc. : — 

Pheucticus  ehrysogaater. 
Tnqnalis  bellicosa. 
MyrHt  fannyte, 

Ces  espices  traversent  ausai  les  Andes  en  Ecuadear,  oii  elles  sont 
trooY^es  k  Riobamba,  etc 

16.  Les  sniyantes  ne  sont  pas  encore  troav^es  dans  I'orient  du 
P^Q,  maia  elles  traversent  les  Andes  en  Ecuadenr,  en  Colombie  eu 
en  Bolivie : — 

Catamenia  anakHdea,       Cuen9a    (Ecuador  or.),   Bogoti 

(Colombie  or.). 
PhryyUus  alaudinus.     Riobamba  (Ecuador  or.). 
Mieropus  andecolus.     Boliyia  alta  or. 
ColumbigaUina  cruziana.     Bolivia  or. 
Pseudochloria  lutea.     Boliyia  alta  et  Argentina  occ. 

17.  Les  esp^ces  suivantes  se  trouyent  en  m^me  temps  dans 
Toccident  et  Torient  de  I'Ecuadeur,  du  P6rou,  et  de  la  Boliyie : — 

Tardus  chiguanco. 
Tanagra  darwini. 

cyanocephala. 

Metriopelia  melanoptera  \ 

18.  Une  forme  babite  les  deux  regions  de  la  Colombie,  de 
I'Ecaadeur,  et  du  Perou : — 

SyeaUs  arvensis  luteiventris, 

1 9.  Dans  I'onest  et  I'orient  de  TEcuadeur  et  du  P^rou  se  trouve : — 

Chryaomitria  capitalis, 

20.  Trois  espdces  se  trouvent  dans  Fouest  et  dans  I'orient  du 
P6rou  et  de  la  Boliyie : — 

Phrygilus  plehejua, 
Mieropus  montivagus. 
Oymnopelia  erythrothorax, 

21.  Une  esp^  se  r6pand  sur  toutes  les  regions  andines  de 
Costarica,  de  la  Colombie,  du  V6n6zuela,  de  I'Ecuadeur  et  du  P^rou 
JQsqu'en  Boliyie  ;  c'est  la 

Serphophaga  cinerea, 

22.  Les  autres  32  espfeces  terrestres  qui  habitent  les  environs  de 

^  Dans  TEouadeur  die  paratt  limit^e  k  ToooideDt. 
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Lima  (et  d'Ica),  et  en  mSme  temps  rorient  du  P^rou,  sont  tr^ 
r^pandues  dans  I'Am^rique  du  sud,  savoir  : — 


Troglodyte*  mttseulus. 
Voiatinia  jacarina. 
Zonotrichia  pileata, 
Cyanotis  rubrigastra. 
Tyrannus  melancholicu*. 
Cindodts  fusau, 
Phlceocryptea  melanops. 
Ceryh  iorquata, 
Hemijprocne  zonaris, 
Cooeyztis  melanocoryphus, 
Strix  Jtammea  perlata. 
Olaueidium  phdcmdides, 
Asio  damator  (subsp.  ?). 
Speotyto  cunictdaria  (subsp.  ?). 
Sarcarhamphus  gryphus, 
Cathartes  otratMS. 
aura  pemigerl 


Oeranoaetus  melanoleueug, 
Tinnunculta  sparverim  einna- 

mominus. 
AfUenor  unidnctus. 
Tachytriorchis  (d>breviatw. 
Zendida  macvdata. 
ColttmbigaUina  griseohi. 
Aramides  rvtfieoUis, 
BaUus  ryihirhynehus, 
Ardea  egretta, 
Phalacrowrax  hrasilianui, 
Dendrocygna  viduata, 
Cairina  mosehcUa. 
Oallintda  galeata, 
Fulica  ardesiaca. 
Larus  serranus. 


23.  Les  3 1  esp^ces  suivantes  nous  regardons  comme  oiseauz  de 
passaee  dans  ces  contr^es,  ou  oiseaux  qui  ne  s'y  trouvent  que  peu- 
dant  Te  temps  de  leur  migration  : — 


Progne  purpurea  ? 
Hirundo  erythrogastra, 

tytUri, 

DoUchonyx  oryzivorus, 
Tyrannus  tyrannus, 
(^wrquedula  cyanoptera, 
Ardetta  exiUs, 
Arenaria  interpres, 
jEgialitis  semipalmaia. 

nivoea. 

Gharadrius  dominicus, 
Numenius  hudsonicus, 
Aditis  macularia, 
Bartramia  longicauda. 
Tetanus  mdanolevucus, 
flavipes, 

24.  Viiigt-trois  esp^ces  qui 
trionales  paraissent  atteindre  h, 
ieur  propagation : — 

Campyhrhynchus  balteatus, 
Dendroica  aureola  peruviana, 
Gtothlypis  auricularis* 
♦  2Pyranga  tesiacea  t^chudii. 
Saltator  immaculatas. 
SporophUa  simplex. 


Totanus  soUtatitis. 
Cdlidris  arenaria, 
Tringa  maculata, 

fuscicoWs. 

bairdi, 

minutilla, 

Micropalama  himantcpits, 
Phdlaropus  lobatus, 
RaUus  virginianus. 
Porzana  jamaicensis. 
Sterna  elegans. 
Larus  franklini, 
Xema  sabinei. 
Stercorari-us  pomarinus. 
crepidatus. 


habitent  des  centres  plus  septen- 
Lima  la  limite  la  plus  m^ridionale  dc 


Neorhynchus  nasesus. 
*  ?  Gatamenia  analoides, 

Poospiza  bonapartei, 

Moloihrus  occidenialis. 

Hapalocercus  fuUjiceps, 
*Serphop1uiga  einerea. 
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Omithion  imherbe  telaUri.  *  ^BMcrhyndmt  amifrvtv. 

*Tyrann>tB  mdanAolicM.  *Aaio  damator. 

Oeofilia  peruviana.  *TadtytriorfhJg  abbreoiatu*. 

ifyrtil  fatuu/a.  'Cotumbigallina  ijriMtoJa. 

*Htmiproaae  zonari*.  Aramidet  rufieoUu, 
*Coocyau  laehmocoryphia. 

Lea  espoces  qui  sont  nurauees  d'un  ut^ruque  le  repudent  pliu 
rh  Bad  auia  Vorieiil  dn  Anaes  (jnsqu'ea  Boli*ie  etc). 

A  ces  23  eapeces  ou  pourrait  ajonter  les  9  esp&ces  qai  pmruMeat 
proprea  k  la  fauDe  de  Lima  et  tes  3  eapdcM  qui  ne  lODt  mea- 
tionn^  de  la  cote  occidentale  que  par  Tschudi  (fridomu  a*ali», 
Tnagra  eyanoeephata,  CtMUFut  frontatju),  ce  que  fera  un  total  de 
35  especes  qui  ae  Re  trouTeraient  pas  dan«  les  r£giaa<  de  la  cote 
ploB  m^ridionalea  que  Lima  et  lea. 

25.  Au  contraire,  il  y  a  i  p«n  pr^  21  capdce*  qui  habitent  de* 
eontreea  plus  m^ridionales  et  panuasent  d'atteindre  k  Lima  on  lea 
!a  limita  la  plus  lepteDtrioDale  d«  Inir  propagation ; — 

AtUhtts  perwiamtt.  I        Cmtlode*  laezanotBtlai. 

Ohrytomilru  tavpi/gialis,  Pldaoerypta  mdanoju. 


PaeudoeUfOrU  IvUa. 


PhrygHut  pWtrj%a.  I  ChortUtta  aeutipennis  prvi' 

Xenaapittffvt  eoneolor '.  ,  nonet. 

MtudsaxieoJa  maUali:  \  SUnoptit  tUtwaata. 

AttcfrettM  regtdo'idet.  I  FaUo  eattini. 

CyanotU  ndirigattra.  '  Phalaerocorax  gaimardi. 

Etainea  albieeps  modetfa.  \  bougaatcUlrl, 

PyrceephaloM  o6(curu>.  [  Thtnttieat  mAmopi. 

Oeoiitta  morttimo.  I  Qynmopelia  erylhrotlwrax. 

A  cette  liste  on  pourrait  egnlemeat  aiout^les  9  eapecea  qui  juMu'i 
|>r&ent  ne  lont  conunea  que  des  eUTiroiu  de  Lima  et  d  lea.  II  j 
vatA  done  30  espdcea  de  cette  cat^^rie. 

26>  II  J  a  15  genres  d'oiseans  qui  dam  les  enTiront  de  Lima  et 
Ilea  atteiodront  la  limite  m^ridioDale,  et  8  qui  j  atleindront  la 
limite  eeptentrionaie  de  leur  propagatioD  : — 

I.  Genres  qu'on  ne  rencontre  paa  dans  la  region  de  la  cote  an  and 
Je  Lima  et  d'Ica : — 

CampyhrhynAiu.  \       Omithion. 

Dendroica.  I       Tymnnui. 

QeoMypit.  T  Alyrtit. 

Pgrtatga.  I       Coctyau. 

Saltator.  '        TtukytriorcKit, 

Jfeorhynchut.  ColumbigaUina, 

Pooipaa.  AraMideM. 

Afoletftnu. 
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II.  Genres 

Dord  de  Tavat 

Pteudoctdm 

Xetuapitifft 

Cyanolv. 

II  doit  etrc 
gfographique 
Pacaamayo  c 
StolEmann  a 
cernant  la  fl( 
d^pasnnt  le  ! 
i.  p.  19). 


En  ^tudia' 
tinKuer  deui 
logiqne,  ^  sai 
cea  deux  regi 
(Trnjillo,  8° 

Le  district 
et  mSme  il  c 
dional,  leg  eu 
qui  lui  res&e 
revanche  il  1 
converte  de  i 
tout-il-fHit  dil 
anx  farSta  hv 

Le  district 
paa  autre-par 


au  district  m< 

Thryolhot 
photpingv*, 
philui,  Todit 
nerpa,  Ptitt 

Parmi  cea 
souB-r^on  A 

Thryothon 
philiu,  Todin 
et  Penelope, 

C'est  le  TO 
ce  caractere 

'  Daai  notn 
qui  Mnt  trii  rf 
rutiquM  pour  1 
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d^pouryue  de  yraies  for^ts  et  pr^nte  en  gdn^ral  une  y^&ation  trSs 
paorre. 

Quant  ^  la  statistique  des  espies,  en  n^ligeant  toutes  les  esp^cea 
ties  r6pandues  et  celles  qui  ne  se  trouvent  qu'ii  Tambez  et  k 
Zaromilla,  noua  tronTons  52  eap^s  d'oiseaux  terrestres,  panni  les- 
qnela  35  esp^ces  qni  ne  se  recontrent  pas  dans  le  district  meridional, 
ce  qoi  fait  67  pour-cent. 

Le  district  meridional,  par  ses  caract^res  urnithologiques,  appartieot 
plutot  li  la  sous-region  Chilio- Argentine  ^.  II  possede  un  genre 
(Xenotpingus)  qui  ne  se  trouve  pas  autre*part.  Parmi  les  genres 
d'oiseaux  nous  y  trouvons  13  qui  ne  se  rencontrent  pas  dans  le 
district  septentrional,  k  savoir : — 

Jnthuiy  Petroehelidon  (?),  Conirostrum,  Catameniat  Serphophaga^ 
JnareieSf  PhUxoeryptes,  Myrtis,  Rhodopis^,  Chrysoptilua,  BoWo- 
rkynehus^  Metriopelia,  ThinoeoruB. 

Les  genres  Anthuy  Catamenia,  AnareieSf  Phkeocryptes,  Metric^ 
pelioj  et  Thmocorus  sont  propres  k  la  sous-region  Chilio- Argentine. 
Panni  les  oiseaux  terrestres  caracteristiques  pour  le  district,  sur  81 
esp^ces  nous  trouvons  36  qui  ne  se  rencontrent  pas  dans  le  district 
septentrional,  ce  qui  fait  44  pour-cent. 

2.  On  Lucioperca  marina,  C.  &  V. 
By  6.  A.  BouLENOER. 

[Beoeiyed  April  30, 1892.] 

(Plate  XXV.) 

Thanks  to  the  kindness  of  Drs.  Strauch  and  Herzenstein,  I  have 
been  favoured  with  the  loan  of  a  specimen  of  the  rare  perch  LucUh 
perea  marina,  C.  &  V.  {Perea  labrax,  Pall,  nee  L.),  of  which  very 
few  examples  have  been  examined  since  its  first  description  by 
Pallas  in  1811.  The  only  recent  author  who  has  contributed 
original  notes  on  the  subject  is  Kessler^,  who  showed  that  this  fish 
is  distinguished  from  the  Zander  (L,  aandra)  by  fewer  branched 
dorsal  rays,  and  that  therefore  Pallas's  statement  '*  12  rays"  was 
not  a  misprint  for  22,  as  suggested  by  Cuvier  and  Valenciennes. 
The  specimens  examined  by  him  have  16  or  17  rays;  the  St. 
Petersburg  specimen  17.  Whether  any  have  as  few  as  12  rays 
remains  to  be  ascertained  by  the  inspection  of  a  greater  number  of 
examples  than  have  hitherto  been  available  for  study.  The  point  to 
which  I  now  wish  to  draw  special  attention  is  the  close  affinity 
which  the  Black-Sea  and  Caspian  species  bears  to  the  North- 
American^   and   especially   to  L.  canadensis.      Leaving  aside   the 

^  Gette  tous-r^on  oomprend  non  seulement  les  parties  m^ridionales  de 
TAm^ri^ue  da  Sua,  mais  elle  B'6tend  sussi  le  long  dee  Oordilldres  en  occupant 
les  partaes  tvte  ^lev^es  et  d6boia6es  de  ces  montagnes  ^"  puna"  et "  haute  sierra  " 
des  nabitants).    Aind  elle  s*6tend  jusqu'i  la  OoTombie  et  au  YSn^uela. 

*  Oe  geore  peut  dtre  ooosid^r^,  avec  le  genre  Xenoapingw,  oomme  caraot^ris- 
tiquepoor  ce  distriflt. 

^  I^  Soc.  Nat  Moec  1869,  p.  187,  and  Pish.  Aralo-Oasp.  Bxped.  p.  4 
(1877). 
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hitherto  little-understood  L.  marina^  it  will  be  found  tluit  the 
Europeeo-Asiatic  and  American  species  form  two  well-marked 
groups ;  the  former  (L.  stmdra  and  L,  volgenm8\  characterized  bj  the 
lesser  space  between  the  ventrals  and  the  greater  development  of 
the  ventral  and  anal  spines,  is  nearer  related  to  Perea,  with  which 
it  is  connected  by  L.  volgensU^  a  fish  almost  as  much  a  true  Perch 
as  a  Pike-Perch ;  the  latter  (L.  canadenM  and  L.  vitrea)  charac- 
terized by  the  wider  separation  of  the  ventrals  and  weaker  ventral 
and  anal  spines. 

These  two  groups  are  so  well  marked  that  one  might  fed  tempted 
to  treat  them  as  distinct  genera,  were  it  not  for  the  information  now 
afforded  by  L.  tnarina,  which  although  agreeing  in  most  respects 
with  the  American  L.  canadensis^  yet  differs  from  it  in  the  more 
approximate  ventrals,  in  this  point  resembling  its  European  con- 
geners, and  thus  forming  a  very  interesting  connecting  group,  as 
may  be  seen  from  the  following  synopsis  of  the  five  species  which 
constitute  the  genus  Lucioperca^. 

I.  The  dietance  between  the  ventrals  about  two- 
thirds  the  width  of  their  base ;  ventral  and 
anal  spines  free. 
Canine  teeth  weak,  or  altogether  absent  in  old 
specimens  ;    D.  XII-XIV,   I-II  21-22; 

A.  II  9-10;  Sq.  110-117  J^^;  L.  1.  TI- 
BS'^      1.  volgeih$i^.  Pall. 

Canine  teeth  very  strong ;  D.  XIII-XV,  I-II 

19-23;  A.n  11-12;   Sq.  132-150^; 

L  1.  80-95 2.  Sandra,  L. 

n.  The  distance  between  the  ventrals  about  two- 
thirds  the  width  of  their  hase ;   ventral  and 
anal  spines  very  feeble  and  closely  attached 
to  the  soft  rays. 
D.XII-XIII,  I-n  (12?)  16-17;  A-  II  11- 

12;  Sq.  116  ^j ;  L.  1.  78-84 3.  manna,  0.  A  T. 

III.  The  distance  between  the  ventrals  equals 

the  width  of  their  base;   yeutral  and  anal 

spines  very  feeble  and  closely  attached  to 

tne  soft  rayB. 

Top  of  head  and  cheeks  closely  scaled ;   back 

flattened;  D.  XII-XV,   I-II  17-19;   A, 

n  11-12;  Sq.  110-126^;  L.  1.  80- 

90 4.  cana(feiisr«,  C.  H.  Smith. 

Top  of  head  and  cheeks  entirely  or  partly 
naked;    D.  XII-XIV,  I-II  lft-21;    A. 

II  12-14;  Sq.  110-132  2^;  L.  L  86- 

95 5.  vitrea^  Mitch. 

>  Lucioperca  should  date  from  the  first  edition  of  the  '  B^gne  Animal/  1817, 
where  Cuyier  (p.  295)  does  use  the  Latin  name  ("  ce  qui  leur  a  fait  donner  le 
nom  de  lucioperca*^),  although  indirectly  and  without  a  capital. 

^  The  transverse  series  of  scales  are  counted  along  the  book,  a  little  above 
the  lateral  line ;  the  longitudinal  series  are  counted  at  the  hi^test  poiot 
between  the  spinous  dorsal  and  the  lateral  line  and  between  the  latter  ana  the 
mid-ventral  hne ;  under  L.  1.  the  number  of  perforated  scales  is  gifen. 
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Lueioperea  marina  thus  agrees  in  its  scale-  and  fin-formula  with 
L.  eanadetms,  whilst  iu  its  compressed  hack  and  almost  naked  head 
it  agrees  with  L.  mtrea.  The  following  description  is  taken  from 
the  specimen  in  the  St.  Petersburg  Museum  (No.  6205,  Alexan- 
drowsk,  Caspian  Sea). 

Depth  of  body  4|  times  in  total  length,  length  of  head  3^  times ; 
diameter  of  eye  about  |  length  of  snout  and  \  length  of  head,  and 
nearly  equal  to  interorbital  width;  strongly  enlarged,  canine-like 
teeth  in  jaws  and  palate ;  lateral  prsemaxillary  teeth  forming  a  single 
series;  maxillary  reaching  to  below  posterior  fourth  of  eye,  the 
width  of  its  dbtal  extremity  rather  more  than  ^  diameter  of  eye ; 
bead  naked,  except  a  few  scales  on  the  operculum  ;  opercular  spine 
feeble.  Dorsal  XIII,  I  17;  originating  above  axilla,  the  two  por- 
tions nearly  equally  deep,  the  spinous  ^  loneer  than  the  soft,  from 
which  it  is  separated  by  an '  interspace  equal  to  |  the  diameter  of 
eye ;  first  spine  f  length  of  second,  |  length  of  longest.  Anal  II 
12 ;  a  little  deeper  than  dorsals ;  spines  very  feeble  and  closely 
attached  to  the  soft  rays.  Pectorals  ^  length  of  head.  Ventrabi 
separated  by  an  interspace  equal  to  |  the  width  of  their  base ;  spine 
▼ery  feeble  and  closely  attached  to  the  soft  rays.     Middle  caudal 

nys  I  length  of  outer.  Scales  115  ^;  L.  1.  79.  Pyloric  appen- 
dages 5,  the  longest  as  long  as  the  stomach,  the  shortest  only  half 
as  lone.  Brown  above  (in  spirit),  whitish  beneath ;  ten  dark 
▼erticarbars  on  the  sides ;  first  dorsal  blackish,  second  with  a  blackish 
bar  along  the  middle. 
Total  length  280  millim.' 


8.  On  the  Antelopes  of  the  Grenus  Cephalolqphus, 
By  Oldfield  Thomas^  F.Z.S. 

[Received  April  30, 1892.] 

The  genus  Cephalolophus  has  long  stood  in  need  of  a  general 
revision,  and  I  am  enabled  to  undertake  such  a  work  owing  to 
the  fact  that  the  types  of  a  very  large  number  of  the  described 
species,  valid  and  invalid,  are  in  the  collection  of  the  British  Museum. 
Tbeie  types  have  all  been  carefully  examined  and  compared,  and, 
whatever  its  other  shortcomings  may  be,  it  is  hoped  that  the  present 
paper  will  at  least  be  of  service  to  zoologists  by  clearing  up  some  of 
the  many  doubtful  questions  of  which  the  solution  depends  on  these 
typical  specimens. 

It  has  not  been  thought  necessary  to  give  full  synonymies  of  the 
species,  these  being  fully  given  in  Ghny's  numerous  papers  on  the 

^  The  total  length  of  a  Perooid  fish  should  be  given  to  the  extremity  of  the 
middle  oaudal  rays.  In  describing  the  proportions,  it  is  of  course  necessary  to 
eidude  the  caudal  fin  altogetiier,  as  we  exclude  the  vertical  fins  in  measuring  the 
dflpth  of  the  body. 

Proc.  Zool.  Soc— 1892,  No.  XXIX.  29 
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sabject.  In  the  ume  author's  '  Kno 
the  majority  of  the  species  will  also  be  I 
The  genos  C^halolopAiu  is  a  ren 
specieB,  nhile  widely  differing  in  uie,  i 
coaracten,  agreeing  exceedingly  closely 
more  essential  features.  I  have  tberel 
them  all  under  one  single  generic  heat 
follows : — 


Cephalolofh 

Cephahpiiut,  Ham.-Sm.  ariff.  Cur, 

p.  344(182;)    

Chpkalolophiu  (emend.),  Wagner,  ( 

other  German  authors  ' 

Sylvicapra,  Ogilb.  P.  Z.  S.  )S36,  p.  1 
Oephalophorut,  Gray,  List  Mamm.  B 

(1843)    

Grimmia,  Qnj,  P.  Z.  8.  1871,  p.  5fi! 
Terpotu,  Gray,  P.Z.8.  1871,  p.  592 
Poiamotragut,  Gray,  Cat.  Rum.  B. 

(1872)    

Of  this  genus  It)  species  appear  to 

these  the  foTloning  is  a  synopsis : — 

A.  HomB,  when  present,  poiulsd  direotlj  bw)l 

line  with,  orbelov  thelinsof|  UienBsklpni 

geoeraUf  prenent  !□  remale.    Ears  moden 

rounded,  their  length  much  less  than  tlie  di 

the  eye  to  the  nose.     Oeneral  dolour   fi 

gray,  or  bUok,  genenllj  muked  or  striped 

a.  Ebie  Urge  :  hind  foot  (without  hoof)  mor 

mm.  -,  basal  length  of  skull  more  thaa  S 


(1)  Antilope  juadriteopa.  Ham.  Sia.  OrilT.  Oi 
(1827). 

Hai.  Senegal. 

The  general  appearance  of  this  aauniil  is  i 
Ccphalolophut,  but  the  "  naJ-row  dark  straak 
the  eye  und  the  nose "  would  seem  to  aho 
preeeut  genus.  Its  remarkable  ehoraoter  of 
renderad  leas  improbable  b;  the  recent  diseon 
(in/ri.  p.  424). 

(2)  CephaJohphui  ruficrUta,  Bocage,  P.  Z.  S. 
Hab,  W.  Africa  ;  probably  Angola. 

Only  kuown  from  the  head,  which  ia  like  in 
C.  nigtr,  but  is  deoidedlT  larger. 
Horas  rounded,  but  httle  roaghened  at  base, 
^ymriui'iHM.— Oeoiput  to  tip  of  monle  360  m 
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o*.  Gkneral  ooloar  bUokish,  with  a  yellowish  lumbar 

stripe.    W.  Africa 1.  C,  aylvictUtoTf 

b\  General  colour  of  body  grey,  of  head  and  neok  [Afz. 

black.    W.Afr.     2.  C.jentinki, 

h.  Size  medium  or  small :   hind  foot  less  than  260  mm. ;  [Thoe. 

basal  length  of  skull  less  than  220. 
a'.  General  ground-colour  f  ulrous,  rufous  or  chestnut, 
a^.  Back  not  transrersely  striped.    No  heel-tufts. 
0*.  Colour  quite  uniform,  uo  mesial  dark  mark- 
ings on  face  or  elsewhere. 
a*,  Sze  larger ;   hind  foot  (?  hoof  included) 

241  mm.    Kilima-njaro  3.  C.^spoe^ir.True. 

b^.  Size  smaller;  hind  foot  without  hoof  198 

mm.    S.  &  S.E.  Afr.    4.  C,  natalensis, 

b^.  Mesial  dark  markings  present  either  on  face  [A.  Sm. 

or  back  or  both.    All  W,  Afr. 
o^.  Darker  markings  shining  black  or  brown, 
a*.  Back  uniform  rufous,  no  dorsal  stripe...      5.  C.  ntgrifrons, 
V,  Back  with  a  black  dorsal  stripe  continued  [Gr. 

on  the  tail, 
a*.  Tail  black  and  white;  back  of  hams 
red  or  white. 
cC,  Centre  line  of  face  decidedly  darker 
than  flanks.   Dorsal  line  from  nape. 
a^.  Sternal  resion  and  back  of  hams 

white.    Tail  tufted  at  tip 6.  C.  Imoogaster, 

W,  Sternal  region  and  back  of  hams  [Gh*. 

as  dark  as  or  darker  than  the 
body.     Tail  evenly  haired,  not 

tufted 7.  CdorttdU^Or. 

IP,  Face  uniformly  rufous  yellow,  like 

the    flanks.      Dorsal    line    from  [Waterh. 

withers    8.  C.  offUbyi, 

b\  Tail  nearly  wholly  black;   back  of  [Pet. 

hams  also  black 9.  CcaUipygus^ 

6*.  Darker  markings  bluish  grey 10.  C.rt^filatus.Ghr. 

IP.  Back  transversely  banded.    Heels  with   tufts. 

W.  Afr.  11.  C.  doria,  Og. 

f*\  General  colour  smoky  brown  or  blackish, 
ff*.  Size  larger;   hind  foot  210  mm.    Face  more 

rufous  than  body.    W.Afr 12.  C.  niffer,  Gr. 

fp.  Size  smaller;  hind  foot  less  than  190  mm.    Face 
like  back. 
0*.  Legs  greyish  brown,  like  body, 
tt*.  Bump  not  particoloured.    Sierra  Leone  ...     13.  C,  maxwelli, 
b*.  Bump  particoloured.    Cameroons  to  Zan-  [H.  Sm. 

zibar    14.  Cmttanorheus^ 

hP,  Legs  rufous;  rump  not  particoloured.    S.£.  FGr. 

Africa 15.  C.  monticola^ 

B.  Horns,  when  present,  slanting  upwards  at  a  sharp  angle  [Thunb. 

above  the  nasal  profile;  female  normally  hornless. 
Bars  long,  pointed,  their  length  equal  to  or  exceeding 
the  distance  from  eye  to  rhinarium.  General  colour 
yellow  or  greyish  ;  no  darker  markings  on  body,  but 
a  brown  nasal  patch  present. 

a.  Size  smaller:   hind  foot  less  than  280  mm.;   basal 

length  of  skull  than  140.  [Gr. 

o'.  Colour  bright  yellow.    W.  Afr 16.  C.  conmaiMBt 

6'.  Colour  grizzled  ereyish  brown.    Abyssinia 17.  C.  abymnicua^ 

b.  Size  larger :  hind  foot  more  than  240  mm. ;  basal  [Thos. 

length  of  skull  than  145.    Southern  Afr 18.  CgrimmU^L. 

29* 
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1.  Cbphalolophus  sylvicultor,  Ah. 

AntUapt  sylvieultrix,  Afz.  N.  Act  Ups.  tu.  p.  265  (1811). 

Cepkalophus  Umgiceps,  Gray,  P.Z.  S.  1865,  p.  204  (woodcot  of 
skull). 

Cepkalophus  wtelanoprymnus,  Gray,  P.  Z.  S.  1871i  p*  594 
(woodcut  of  skull),  pi.  xliv.  (auimal).  *  Juv. 

Size  large ;  form  stout  and  heavy.  Ears  short,  hroad  and  rounded, 
their  length  much  less  than  the  distance  from  eye  to  muzzle.  Fur 
Tery  short  on  ^e  fore-quarters,  longer  on  the  hiud  hack,  but  in 
adults  worn  off  and  showing  the  whitish  underfur  or  naked  skin 
round  the  hase  of  the  tail.  Greneral  colour  all  over,  of  face,  body 
above  and  below,  and  of  limbs,  dark  blackish  brown.  Muzzle,  cheeks 
and  chin,  and  extreme  tips  of  ears  whitish.  Lumbar  region  with  a 
broad  pale  yellowish  mesial  stripe  running  from  the  middle  of  the 
hack  oil  to  the  loins. 

In  extreme  youth  the  hairs  of  the  posterior  half  of  the  body  are 
all  tipped  with  white,  except  just  along  what  is  afterwards  the  ptle 
lumbar  stripe,  where  they  nave  long  blackish  tips,  entirely  hiding 
the  wldite ;  and  the  c^iudal  region,  afterwards  whitish  and  partly 
naked,  is  clothed  with  long  black  hairs.  (See  Gray's  figure  and 
description  of  "  C,  melanoptymnusJ*) 

Horns  long  and  tapering,  lying  back  in  or  below  the  line  of  the 
nasal  profile,  but  rather  bowed  downwards  terminally.  Divergent, 
slender,  evenly  tapering,  but  little  roughened  at  base  : — 

d  and  $  almost  precisely  alike,  except  that  the  latter  are 
slightly  smaller.  Length  (d)  163  mm.;  basal  diameter  going 
about  5  or  5^  times  in  the  length. 

Skull,  in  proportion  to  the  size  of  the  animal,  delicate,  slender, 
and  elongate.  Muzzle  slender,  tapering,  not  laterally  swollen 
between  the  premolars  and  the  anteorbital  fossa.  Anteorbital 
fossae  of  medium  depth,  their  bottoms  from  22  to  24  mm.  apart  *. 
Mesial  notch  of  palate  surpassing  anteriorly  the  lateral  ones  by  some 
10  or  12  mm.,  these  latter  comparatively  deep  and  V-shaped. 
Bullae  without  any  secondary  inflation  behind  the  point  where  the 
stylohyal  articulates. 

Dimensions.^  ?  .  Height  at  shoulder  880 ;  ear  105  ;  hind  foot 
345. 

Skull  (cJ) — basal  length  262;  greatest  breadth  125;  anterior 
rim  of  orbit  to  gnathion  166;  nasals,  length  123,  breadth  46; 
muzzle^  99 ;  length  of  upper  molar  series  89. 

Hab.  West  Africa.  Sierra  Leone  (.Afzelius)  [Whitfield  (Brit. 
Mus.)]  ;  Liberia  [Schweitzer  (Berl.  Mus.)]  ;  Fantee  [Aubinn  (Brit. 
Mus.)]  ;  Lagos  [Moloney  (Brit.  Mus.)] ;  Gaboon  [Du  Chailiu  (Brit. 
Mus.)]. 

This,  the  largest  species  of  the  genus,  is  remarkable  for  the  great 
change  of  colour  which  takes  place  as  the  young  grows  up,  a  change 
which,  although  brought  about  by  very  simple  means,  is  so  great  as 

*  Measured  with  calipers  aoroee  the  muzzle. 
'■^  Front  of  the  anterior  premolar  to  gnathion. 
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TtTj  much  to  exciue  Dr.  Qraj  in  his  sapposition  that  the  young 
"mtloMoprymHut"  represented  a  different  species. 

The  occnrrence  of  (y.  »ylvieullor  on  the  Gnboon,  aa  evideaced  by 
the  idcDtificatioti  of  C.  melanopri/ninut  witli  it,  is  here  of  importance 
u  coafinning  my  allocation  of  "  6'.  longieepi,"  aUo  from  the  Gaboon, 
to  \ta  synonymy.  The  typical  akull  of  the  latter  agrees  in  every 
respect  with  &  Fantee  skull  of  C.  tylvicu/tor,  although  it  is,  as  Gray 
■aid,  somewhat  slenderer  in  the  nasal  region  thnn  the  only  skull 
which  be  then  had  for  comparison  with  it, 

2.  CEPHALOLOPBttS  JKNTINKI,  Sp.  D. 

Siie  lai^,  thongh  smaller  than  C.  tylvieuUor  ;  form  stouL  Ears 
short,  broad  and  rounded.  Colonr  of  head,  ears,  neck  all  round 
as  far  back  as  the  withers,  throat,  and  a  narrow  sternal  line  deep 
anifonn  bbck  ;  of  body  above  and  below  coarsely  grizzled  grey,  the 
haiFs  ringed  with  black  and  white.  Lips  and  chm,  a  line  all  round 
the  fore^qnarters  separating  the  black  from  the  grey,  axill»,  groins, 
fore  and  hind  legs  whitish ;  a  rather  darker  mark  running  across 
the  outer  side  of  the  forearm. 

Horns  long,  tapering,  placed  in  the  line  of  the  nasal  profile, 
diTcrgeot  as  in  C,  ty/dciiltor  -. — 

$.  155  mm.  long,  base  not  specially  thickened,  basal  diameter 
going  about  5^  times  in  the  length. 

SknII  much  longer  in  proportion  to  the  size  of  the  animal  than  in 
C.  tylvievltor,  agreeing,  in  fact,  precisely  in  size  with  that  of  the 
ta^r  species.  In  other  respects  also  it  agrees  so  closely  with  that 
of  C.  tyloieultor,  that  had  the  external  characters  not  been  known 
the  two  species  would  have  been  hardly  supposed  to  he  di£Ferent. 
Such  as  they  are,  however,  the  fallowing  are  the  differences  that  I 
am  able  to  find  between  the  two  skulls.  The  frontal  outline  is 
flatter,  and  the  horn-cores  are  perfectly  straight,  not  bowed  down- 
wards terminally  ;  the  facial  region  above  the  tooth-row  and  below 
the  anteorbital  fossa  is  markedly  swollen  out  laterally,  so  that  the 
teeth  and  their  alveoli  for  a  vertical  height  of  nearly  an  inch  are  quite 
hidden  in  an  upper  view  of  the  skull ;  the  outer  edges  of  the  infra- 
orbital foramen  are  rounded  instead  of  being  sharp ;  the  three 
posterior  notches  in  the  palate,  approximately  equal  in  breadth  in 
tglriailtor  are  very  unequal  in  jenttnki,  as  the  lateral  ones  are 
broad,  shaUow,  and  open,  while  the  mesial  one,  and  with  it  the 
whole  posterior  nares,  is  markedly  narrower ;  the  bullte  have,  just 
behbd  the  articulation  of  the  atylohyal,  a  very  marked  secondary 
inflation,  projecting  outwards  and  forwards  and  cutting  off  the  ex- 
tnision  backwards  of  the  bony  lamina  external  to  the  articulation  ; 
this  extra  Ewelling  is  quite  absent  in  C  tyleiatltor.  In  all  these 
characters,  slight  as  they  seem  to  be,  the  five  skulls  of  C  tylvicultor, 
including  the  type  of  C.  longicepa,  agree  absolutely  with  each  other, 
■nd  differ  from  the  single  skull  before  me  of  G.jentinki. 

/)m«MtoM.— ;.  Height  at  withers  770  [  ear  105;  hind  foot 
310. 

Skull— baaal  length  267  j  greatest  breadth  126;  ouUr  rim  of 
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orbit  to  gnathioD  166 ;  nasals,  length  122,  breadth  45 ;  munle  91 ; 
length  of  upper  molar  series  90. 

Hab,  Liberia  (F.  X.  Stamp/li). 

This  fine  species,  discovered  in  Liberia  by  Dr.  F.  X.  Stampfli, 
from  whom,  through  Dr.  Biittikofer,  the  Museum  obtained  the 
specimen  above  described,  was  referred  ^  by  Dr.  F.  A.  Jentink,  of  the 
Leyden  Museum,  to  Gray's  C.  longiceps.  This  reference,  in  my 
opinion,  was  most  wise  and  prudent  under  the  circumstances,  not 
only  on  account  of  the  extraordinarily  close  resemblance  of  its  skull 
to  that  of  C,  longicepSf  the  only  part  of  the  latter  form  known,  but 
also  because  there  was  at  that  time  no  evidence  that  C.  sylvicultor, 
to  which  I  refer  C.  ionpceps,  inhabited  the  Graboon,  whence  came 
the  latter  animaL  Now,  however,  that  the  reference  of  C,  melano- 
prymnus  to  C,  sylvieultor  shows  that  the  latter  form  does  inhabit 
that  district,  the  true  owner  of  the  typical  skull  of  C.  longicepit 
practically  identical  as  it  is  with  that  of  (7.  sylvieultor^  becomes  at 
once  evident.  It  is  therefore  clear  that  the  Liberian  species,  so 
different  from  C  sylvieultor  externally,  but  so  like  cranially,  requires 
a  new  name,  and  I  think  no  better  name  can  be  given  it  than  that 
of  my  friend  Dr.  Jentink  himself,  whose  valuable  papers  on  the 
Liberian  mammals  are  characterized  by  a  carefulness  above  all 
praise,  and  whose  very  carefulness,  led  astray  by  Dr.  Gray's  more 
serious  mistakes,  caused  him  to  make  the  venial  error  in  the  determi- 
nation above  referred  to.  In  fact,  it  could  scarcely  be  called  an 
error  at  all,  for  at  that  time  it  would  have  been  quite  unjusti6able 
for  him  to  have  described  the  Liberian  form  as  new,  in  face  of  the 
extraordinary  resemblance  of  its  skull  to  that  figured  by  Dr.  Gray 
as  C.  longieeps, 

3.  Cbphalolophus  spadix.  True. 

Cephalophus  spadix.  True,  P.  U.  S.  Nat.  Mus.  xiii.  p.  227  (1890). 

Size  comparatively  large.  General  colour  ''dusky  chestnut- 
brown  without  spots  or  bands,  and  not  lighter  on  the  belly.  Face, 
chin,  and  throat  pale  greyish  brown.  Hairs  of  crest  bright  chestnut 
at  the  base,  and  tipped  with  black.  Tail  dusky,  except  at  the  tip, 
where  the  hairs  are  nearly  pure  white  throughout." 

Horns  '*  directed  backwards,  and  lying  below  the  plane  of  the 
upper  surface  of  the  skull "  : — 

c^.  *M|  inches  (114  mm.)  long;  slender,  straight,  not  thickened 
at  the  base  in  front." 

Dimensions. —  c^.  "Head  and  body  965  mm.,  ear  107,  hind  foot 
(hoof  to  hock)  241." 

Skull — basal  length,  from  occipital  condyle,  216;  greatest  breadth 
104  ;  nasals,. length  95  ;  length  of  molar  series  67. 

Hab,  MouAt  Kilima-ujaro,  at  high  elevations  [Abbott  (U.  S.  Nat. 
Mus.)]. 

The  above  is  extracted  from  the  original  description  of  the  spedes, 

^  N.  L.  M.  vii  p.  272,  pi.  x.  (animal)  (1885) ;  op.  cit.  x.  p.  19,  pL  i.  (bom) 
(1887). 
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of  which  I  have  as  jet  seen  no  specimen.  It  is  evidently  allied 
to  (7.  nataletuU^  but  may  readily  be  distinguished  by  its  much 
greater  size. 

4,  Cephaix>lophus  natalen8I8>  Sm. 

Oipkaloj^ius  natalensU,  A.  Smith,  S.  Afr.  Q.  J.  i.  p.  113  (1834). 

Site  rather  small.  Form  slender.  Colour  bright  rufous  chestnut 
all  over,  without  marks  or  stripes  of  any  kind,  except  that  there  is 
a  faintly  marked  red  superciliary  line.  Back  of  neck  greyish  brown* 
Chin  and  throat  whitish.  Tail  slender,  rufous  at  base;  brown, 
tipped  with  white,  at  its  extremity. 

Horns  set  parallel  to  nasal  profile : — 

d  •  Short,  conical,  much  thickened  at  their  bases  ;  their  greatest 
basal  diameter  going  about  2|  times  into  their  length ;  length  about 
70  mm.  in  an  old  specimen. 

$•  Similar  to  male,  but  smaller,  slenderer,  and  more  sharply 
pointed.    37  mm.  in  length. 

Skull :  frontal  region  markedly  roughened  and  convex :  ante- 
orbital  fossffi  of  medium  depth,  their  bottoms  14  mm.  in  a  male,  12 
io  a  female,  distinct  from  one  another ;  edge  of  median  posterior 
palatal  notch  but  little  anterior  (3  or  4  mm.)  to  the  lateral  notches. 

Dimensions. —  $ .  Height  at  withers 450 ;  length  of  ear  63;  hind 
foot  193. 

Skull  ( ^  )~ba8al  length  1 50 ;  greatest  breadth  77 ;  orbit  to 
j^thion  85  ;  nasals,  length  64,  greatest  breadth  36  ;  muzzle  56  ; 
upper  molar  series  50. 

Range,  Eastern  and  South-eastern  Africa,  from  Zanzibar  to 
Natal. 

5.  Cephalolophus  nigrifrons.  Gray. 

Cephaiopkus  nigrifrons^  Gray,  P.  Z.  S.  1871»  p.  598,  pi.  xlvi. 
Cepkalophus   aureus^   Gray,  Aim.  Mag.  N.  H.   (4)  xii.    p.  42 
(1873). 

Size  medium.  Colour  of  body  rich  chestnut,  scarcely  or  not  at 
all  paler  below.  Centre  of  face  and  crest  deep  black,  contrasting 
markedly  with  the  rufous  superci^ary  streaks.  Nape  browner. 
Feet  and  tip  of  tail  blackish,  a  few  white  hairs  in  the  terminal  tuft 
of  the  latter.  Hoofs  apparently  longer  in  proportion  than  usual ; 
lower  edge  of  the  posterior  outer  one  40  mm.  in  length. 

Horns,  judging  only  from  the  cores,  decidedly  short,  and  but 
little  expanded  at  their  base ;  the  cores  in  an  adult  male  about  48 
mm.  long.  Their  set  parallel  to,  and  a  little  below,  the  level  of  the 
oasal  profile. 

Skull  with  the  frontal  region  decidedly  convex.  Muzzle  rather 
narrow  and  elongated.  Anteorbital  fosssa  of  medium  depth,  their 
bottoms  about  16  mm.  from  each  other.  Median  posterior  palatine 
notch  some  distance  (7  mm.  in  type)  in  front  of  the  level  of  the 
lateral  notches. 

Dimensions. —  d  •  Approximate  heisrht  at  withers  500  ;  ear  60  ; 
hind  foot  235. 
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Skull — basal  length  1 60 ;  greatest  breadth  80  ;  orbit  to  gnathioD 
91*5;  nasals,  length  69,  greatest  breadth  34;  musxle  61;  npper 
molar  series  50. 

Hab.  CtLmeroons  IBuehholg,  fide  Peters].  Gaboon  [Du  Chmlh 
(Brit.  Mus.)]. 

The  type  of  Gray's  0.  aureus^  which  I  refer  with  some  doubt  to 
this  species,  is  a  young  animal,  and  the  differeuces  in  coloradon 
are  probably  due  to  this  cause.  Its  body  is  far  brighter  and  more 
fulvous  than  that  of  the  adult,  the  withers  and  shoulders  are  browner, 
and  the  caudal  tuft  is  more  abundantly  mixed  with  white. 

6.  Cephalolophus  lbucogaster.  Gray. 

Oephalophus  leucogoBter,  Gray,  Ann.  Mag.  N.  H.  (4)  xii. 
p.  43  (1873). 

Size  medium.  General  colour  dull  chestnut-rufous,  with  a  black 
dorsal  band.  Face  rufous,  darker  down  the  centre ;  crest  mixed 
rufous  and  black.  Nape  browner.  Dorsal  stripe  commencing  io 
front  of  the  withers,  not  pure  black,  but  grizzled  with  rufous,  and 
not  at  all  sharply  defined  laterally.  Posteriorly,  however,  on  the 
tail  it  becomes  abruptly  very  narrow  and  sharply  defined,  not 
covering  the  whole  breadth  of  the  tail,  but  bordered  on  each  side 
with  rufous  or  white.  End  of  tail  with  a  large  mixed  black  and 
white  tuft.  Under  surface  of  body  from  chin  to  anus,  inner  sides 
of  forearms  and  hips,  and  also  a  line  passing  down  the  anterior  side 
of  the  metatarsi,  whitish  or  pure  white ;  no  trace  of  a  darker 
sternal  patch.  Posterior  faces  of  buttocks  also  pure  white,  very 
di£Perent  from  the  deep  chestnut  of  this  part  in  C7.  dorsalis. 

Horns  of  type  (apparently  $  )  conical,  sharply  pointed. 

Skull,  so  far  as  can  be  gathered  from  a  young  and  very  imperfect 
example,  with  a  slender  narrow  muzzle  like  that  of  C.  dorsalis 
castaneus,  quite  unlike  the  short  conical  one  of  O,  d,  typieus. 

Dimensions  of  the  type,  an  immature  specimen  with  the  milk- 
premolars  still  in  position,  and  m^  still  below  the  bone : — Height 
at  withers  400  ;  ear  65 ;  hind  foot  203. 

Skull,  breadth  of  m^  at  cingulum  10*1. 

Hab.  Gaboon  [Du  Chaillu  (Prit.  Mus.)]. 

7.  Cephalolophus  dorsalis,  Gray. 
a.  Subsp.  TYPicus. 

Cephalophus  dorsalis.  Gray,  Ann.  Mag.  N.  H.  (1)  xviii. 
p.  165(1846). 

Cephalophus  badius^  Gray,  Cat.  Ung.  1852,  p.  85. 
Cephalophus  breviceps,  Gray,  P.  Z.  S.  1866,  p.  202. 

Size  medium.  Ears  extremely  short  and  broad.  Greneral  colour 
bright  chestnut-rufous,  with  a  dark  mesial  stripe  running  from  the 
nose  to  the  tail,  only  interrupted  at  the  crest,  which  is  sometimes 
rufous.  Centre  line  of  face  brown ;  superciliary  streaks  bright 
rufous.  Crest  variable,  either  black,  mixed  black  and  rufous,  or 
wholly  rufous.      Dorsal  stripe  becoming  absolutely  black  on  the 
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back,  sometimes  sharply  defined  throughoat,  sometimes  broadening 
oat  on  the  withers  into  an  ill- defined  band  passing  down  the 
shouldera  towards  the  fore  legs.  Under  surface,  inner  sides  of 
limbs^  and  back  of  hams  rufous  like  the  sides ;  a  black  or  blackish 
longitudinal  patch  present  in  the  sternal  region.  Fore  limbs  brown, 
from  the  shoulder  aownwards,  hind  Umbs  from  just  above  the  heel. 
Tail  black  above  throughout,  the  black  covering  nearly  the  whole 
breadth  of  the  tail ;  white  below  terminally. 

Horns  placed  about  in  the  same  straight  line  as  the  nasal  profile : — 

cf .  About  70  mm.  long>  slender,  tapering,  not  thickened  or 
roughened  basally*  the  basal  diameter  going  nearly  five  times  in 
the  length. 

Skull  with  a  remarkably  short  conical  muzzle,  the  distance  from 
the  anterior  rim  of  the  orbit  to  the  gnathion  less  than  the  zygomatic 
breadth.  Anteorbital  fossae  of  medium  depth,  their  bottoms  19  mm. 
distant  from  one  another  in  a  not  fully  mature  female.  Mesial 
notch  of  palate  about  4  or  5  mm.  in  advance  of  the  lateral  ones. 
Bullae  with  a  small  supplementary  inflation,  something  like  that  dis- 
tinguishing Cjentinki  from  C.  stflvieuUor. 

Dimensions. —  $  (not  fully  adult).  Height  at  withers  370;  ear 
47x44;  hind  foot  170. 

Skull — basal  length  (c.)  143;  greatest  breadth  81;  orbit  to 
gnathion  77  ;  nasals,  length  55,  greatest  breadth  32 ;  muzzle  46  ; 
upper  molar  series  (milk-teeth  in  place)  52. 

Hab.  W.  Africa  from  Sierra  Leone  to  the  Gold  Coast.  Replaced 
in  the  Cameroons  by  subsp.  castaneus.  Sierra  Leone  [Whitfield 
(Brit.  Mus.)];  Liberia  [Biittiko/er  and  Stampjfii  (Leyd.  Mus.)]; 
Fantee  {^Aubinn  (Brit.  Mus.)]. 

b.    CSPHALOLOPHUS  DOR8ALIS  CASTANEUS,  SUbsp.  U. 

Rather  larger  than  var.  typicus^  and  ears  apparently  rather  larger. 
Colour  deep  chestnut  all  over,  the  dorsal  line  deep  black,  the  meta- 
carpals and  metatarsals  brown.  Superciliary  stripe  chestnut, 
indistinct,  far  less  bright  than  in  var.  typicus,  and  the  general 
colour  of  the  head  darker  and  duller. 

Skull  with  the  muzzle  of  the  ordinary  slender  elongate  shape,  the 
distance  from  the  anterior  edge  of  the  orbit  to  the  gnathion  ex- 
ceeding the  zygomatic  breadth.  Bullae  with  scarcely  a  trace  of  the 
extra  inflation  behind  the  base  of  the  stylohyal. 

Teeth  decidedly  larger  than  in  the  typical  form,  the  combined 
lengths  of  the  three  milk-premolars  30*3  as  against  25*5  in  a 
similarly  aged  example  of  C.  d,  typicus. 

Dimensions  of  the  type,  an  immature  female. — Height  at  withers 
485  ;  ear  60;  hind  foot  205  ;  tip  of  muzzle  to  eye  106. 

Skull — basal  length  (c.)  159;  greatest  breadth  83;  orbit  to 
gnathion  90;  nasals,  length  70,  breadth  35;  upper  molar  series 
(milk-teeth  still  in  place)  60. 

Hob,  Cameroons  [Crossley  (Brit.  Mus.)]. 

This  subspedes  is  based  on  the  female  specimen  called  by  Oray ' 

1  Hand-L  Bam.  p.  94  (1873). 
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"  Cephalophiu  badias,  418  e*' ;  and  its  skull  was  Bgored  by  him 
under  that  name  \  As,  fortunately,  the  types  of  his  C.  badiMt  aiui 
brevieeps  are  both  still  in  the  Museum,  I  am  able  to  state  that  it 
belongs  certainly  to  neither  of  them,  but  its  proper  determination  has 
caused  me  much  perplexity.  On  the  one  hand,  its  skull,  so  far  as 
one  may  judge  from  a  single  immature  specimen,  is  so  different  from 
similarly  aged  specimens  of  O.  dortahs  as  apparently  to  demand  full 
specific  distinction  ;  while,  on  the  other  hand,  it  is  externally  almost 
precisely  identical.  For  the  present,  therefore,  I  take  a  middle  course, 
and  make  it  into  a  subspecies,  trusting  that  further  specimens  from 
di£ferent  localities  will  clear  up  the  precise  relationship  it  bears  to  the 
true  O,  dortalis,  and  also  to  its  close  ally  C.  leucoganter. 

8.  Cephalolophus  ooilbyi,  Waterh. 

Antilope  ogUbyi,  Waterh.  P.  Z.  S.  1838,  p.  60. 

Sixe  medium.  Greneral  colour  bright  orange,  becoming  rather 
more  rufous  on  the  hind-quarters.  Nose  brown,  but  otherwise  the 
face  is  of  the  same  colour  as  the  body.  Nape  and  sides  of  neck 
brown  or  blackish,  but  the  hairs  here  so  thin  and  short  that  the 
skin  shows  through  and  the  general  colour  is  but  little  affected. 
Hinder  back  with  a  marked  black  central  dorsal  streak,  commencing 
vaguely  at  the  withers,  becoming  narrower  and  more  sharply  defined 
posteriorly,  and  running  on  to  the  tail.  Limbs  dull  yellowish, 
except  on  the  phalanges,  where  they  are  brown  or  black. 

Horns  in  the  direct  line  of  the  nasal  profile : — 

c^ .  About  four  inches  long  (109  mm.),  conical,  slightly  incurved, 
much  broadened  basally,  their  greatest  basal  diameter  going  2\  or 
3  times  in  their  length. 

$ .  About  a  inch  snd  a  half  in  length,  conical,  smooth,  broad  at 
base,  pointed  terminally,  their  length  not  twice  their  basal  diameter. 

Skull  with  a  very  considerable  convexity  in  the  frontal  region. 
Anteorbital  fossae  shallow,  their  bottoms  23  mm.  distant  from  one 
another  in  a  male,  19  in  a  female.  Posterior  palate  with  the  three 
notches,  median  and  two  lateral,  all  at  about  the  same  level. 

Dimensions. —  (S .  Height  at  withers  560  mm. ;  ear  76  ;  hind 
foot  240. 

Skull  (c^,  not  fully  adult) — basal  length  185;  greatest  breadth 
90 ;  orbit  to  gnathion  112 ;  nasals,  length  88,  greatest  breadth  37  ; 
muzzle  69  ;  upper  molar  series  (c.)  60. 

Hab.  West  Africa.  Liberia  IButtiko/er  and  Stampjii  (Leyd.  Mas.), 
Jide  Jeutink];  Cameroons  IPreuss  (Berl.  Mus.),  Jide  Matschie]; 
Fernando  Po  [G.  Knapp,  T.  Thomson,  R.H.  (Brit.  Mus.)]. 

9.  Cbphalolophus  callipygus. 

Cephalophus  callipygus,  Peters,  MB.  Ak.  Berl.  1876,  p.  483, 
pis.  iii.  &  iv.  (animal  and  skull). 

Size  about  as  in  C.  dorsalis.  General  colour  of  body  yellowish 
brown,  becoming  more  rufous  posteriorly.      Forehead  and  crest 

^  T,  c.  pi.  xxz.  fif .  1. 
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rich  rafoDB.  Cbio  and  throat  white,  rest  of  n&der  turface  jellowiBh 
gnj.  Back  with  a  broad  bhick  dorsal  band  commeocing  behind 
the  withere,  broadening  posteriorly,  and  inToWing  the  whole  of  the 
hams  and  backa  of  the  hind  te^s  down  to  the  heels,  and  also  the 
tail,  with  the  exception  of  the  extreme  tip  below,  where  the  hairs  are 
white-tipped.  On  the  sides  of  the  thighs,  edging  the  black,  the 
general  body-colour  becomes  rich  rufous. 

Horns  short,  directed  backwards,  lying  below  the  level  of  the 
nasal  profile. 

iKaiMwiM*.— $  .  "Total  length  to  tip  of  tail  1 170  mm.";  «t«il 
210  i"  "ear  70." 

Sknli  (taken  from  figure,  and  therefore  only  approximate) : — 
Basal  length  164  ;  anterior  edge  of  orbit  to  gnnthion  (more  or  less 
decreased  bv  perspective)  98  ;  nasals,  length  74 ;  length  of  molar 
scries  (milk-teeth  still  in  place)  60.  "  Length  of  skull "  (/de  Peters) 
180  (the  crealest  length  of  the  drawing  is  164  mm.). 

Hoi.  Gaboon  [Buehhole  (Berl.  Mus.).]. 

The  description  is  compiled  from  Dr.  Peters's  description  and  figure 
of  this  striking  species,  of  which  I  have  nerer  seen  a  specimen. 

10.  Gepbalolophus  rufilatds,  Gray,  Ann.  Mag.  N.  H.  (1) 
XTJii.  p.  16G  (IH46). 

Size  imall ;  form  slender.  General  colour  partly  bright  yellowbh 
rafous,  and  partly  a  peculiar  bluish  grey,  the  former  colour  covering 
the  sides  of  the  face,  the  whole  of  tlie  neck,  the  shoulders,  flanks, 
mmp,  and  belly,  while  the  latter  prevails  on  the  middle  liue  of  the 
nose,  on  the  forehead,  occiput,  back  of  ears,  centre  of  back  from 
withers  to  rump,  and  ail  four  limbs,  from  the  elbows  and  middles 
of  lower  legs  downwards.  Crest  long,  blackish.  Tail  rufous  above 
basally,  black  termioBtly. 

Horns  placed  in  the  same  line  as  the  nasal  profile : — 
c^.  Short,  conical,  pointed  (but  no  adult  wild  spedmen  available 
for  descriptitm). 

$ .  Rudimentary,  mere  low  rounded  knobs,  hardly  projecdng 
above  the  skin  of  the  head. 

Skull  with  a  long  and  slender  mnule.  Anteorbital  fossce  re- 
markably deep,  more  so  than  in  any  other  species,  their  bottoms 
witbio  Irom  5  to  10  millim.  of  each  other.  Mesial  palatal  notch 
some  distance  (5  to  7  mm.)  anterior  to  the  lateral  ones. 

DtBieNnoM.— cT .  Height  at  withers  360;  ear  58;  hind  foot 
179. 

Skull  ($) — basal  length  132;  greatest  breadth  (16;  orbit  to 
gnalhioo  73  ;  nasals,  length  53,  breadth  25 ;  muule  45 ;  upper 
molar  series  49. 

Hab.  W.  Africa.  Gambia  [ff/Utfield  (Brit.  Mus.)].  A  yonng 
ikoll  from  the  Niger  [Baikie  (Brit.  Mus.)J  has  also,  and  probably 
correctly,  been  referred  to  this  species. 

It  is  difficult  to  say  to  which  of  the  other  species  this  peculiar 
little  animal  is  most  allied,  especUIly  as  the  absence  of  wild-killed 
male  speinmens  renden  me  unable  to  describe  the  fully  developed 
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(bate  tepMnte  it  from  all  other  known  speriM,  jret  it  is,  I  think,  a 
much  modified  offshoot  of  the  group  of  which  C,  doriaiu  ii  tj'pical. 

12.  Cevhauilophub  miqer.  Gray. 

C7<p&afopAi(*  miger.  Gray,  Ann.  Mag.  N.  H.  (1)  xviii.  p.  165 
(1846). 

CepltahphutplMto.Temm.Ean.  Zool.  Quiii.  p.  214  (1853). 

Siie  medium.  Colour  of  body  unifitrm  dark  smoky  brown  or 
black,  becoming  darker  on  the  rump  and  limbs ;  paler  on  the  throat 
and  cheat.  Face  fuWous,  darkening  into  rich  rufous  on  the  crest ; 
the  centre  of  the  forehead  sometimes  brown  or  black.  Ears  black 
haired  externally,  rufous  internally.  Tail  black  aboTe,  but  with  a 
whitish  terminal  tuft. 

Skull  long  and  narrow.  Forehead  swollen ;  anteorbitai  fossee 
rather  shallow,  their  bottoms  19  mm.  apart ;  mesial  notch  of  palate 
about  6  ram.  in  adrance  of  lateral  ones. 

Horns,  (f ,  "  straight,  rough  at  their  base,  smooth  and  pointed 
at  their  extremity,  3-3|  inches  (=80-95  ram.)  in  length  " 
(Temminck,  t.  e.). 

$ .  Short,  barely  an  inch  ia  length,  blunt  and  rounded,  not  ex- 
panded hasally. 

Dtmemnotu. —  £ ,  Approximate  height  at  withers  450  mm. ; 
length  of  hind  foot  210  ;  of  ear  71. 

Skull  (  $  ) — basal  length  (c.)  1 74  ;  greatest  breadth  85  ;  anterior 
edge  of  orbit  to  gtiathion  106;  nasals,  length  72,  breadth  34; 
niDSile  66  ;  upper  molar  series  60. 

Bab.  Fantee  lAubinm  (Brit.  Mus.)] ;  Gold  Coast  [Pel  (Leyd. 
Hui.,  BriL  Hub.),  BwrtoK  and  Canitron  (Brit.  Mus.)] ;  Liberia 
{SUm^  (Leyd.  Mus.)]. 

13.   CEPHAI.OLaPHtJB  MAXWELLI,  H.  Sm. 

AntiU^  (CepkalopAut)  mazweUi,  Ham.  Smith,  Griff.  Cur.  An. 
K.  i».  p.  267  (1827). 

OiphalopiMt  pKututattu,  Gray,  Ann.  Mag.  N.  H.  (I)  xviii. 
p.  167(1846). 

AntUojK/rederiei,  Laurill.  Diet.  Univ.  d*H.  N.  i.  p.  623  (^1849). 

CephwpMMi  uhitfietdi.  Gray,  Knoweley  Men.  p.  12,  pi.  xt.  fig.  2 
(1850). 

8iie  considerably  smaller  than  in  the  prerious  species.  Colour 
uniform  slaty  brown,  becoming  paler  below  aod  on  the  inner  sides 
of  the  limbs.  Superciliary  streaks  whitish.  Ears  small,  rounded, 
behind  dark  brown.  Bump  and  backs  of  the  hams  uniform  wit' 
body,  except  that  just  at  the  base  of  the  tail  on  each  side,  and  o 
the  top  of  the  proximal  half  of  the  tail  itself,  the  colour  is  rathe 
dariier.  Best  of  tail  above  brawn,  beneal  h  whitish ;  limbs  extemall 
like  body. 

Horns  set  up  at  a  slight  angle  above  the  nasal  profile,  hut  nc 
nearly  so  much  as  m  C  j/rimmii: — 

^ .  Short  (about  50  mm.  long),  thick  at  base ;  their  greatei 
basal  diameter  going  about  2^  times  in  their  length. 
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$ .  Entirely  absent  in  the  only  specimen  available  (not  fally 
adult).  No  traces  of  horn-cores  are  to  be  seen  on  the  skoll,  and 
probably  the  female  is  always  without  them. 

Skull  broad  and  strong.  Muzzle  rather  narrow.  Anteorbital 
fossae  rather  shallow,  their  bottoms  about  14  mm.  apart  in  an  adult 
male.  Mesial  notch  of  palate  only  about  4  or  5  mm.  in  advance  of 
the  lateral  ones. 

Dimensions, —  S  •  Height  at  withers  350 ;  ear  50 ;  hind  foot  1 70. 

Skull  ((5)— basal  length  120;  greatest  breadth  63;  anterior 
edge  of  orbit  to  gnathion  69  ;  nasals,  length  47,  breadth  24*5 ; 
muzzle  40*5 ;  upper  molar  series  41*5. 

Hab.  W.  Africa.  Gambia  [Whitfield  (Brit.  Mus.)] ;  Sierra 
Leone  [Sahine  (Brit.  Mus.)] ;  Liberia  [Buttikofer  (Leyd.  Mus.)] ; 
Fan  tee  [Aubinn  (Brit.  Mus.)] ;  Dabocrom,  Gold  Coast  [Pel  (Leyd. 
Mus.)]. 

This  species  shows  a  certain  tendency  to  the  peculiar  coloration 
of  the  rump  characteristic  of  C.  melanorheus  ;  the  colour  contrasts 
of  black  and  white  of  the  latter,  however,  are  only  in  its  case  dark 
brown  and  light  brown  respectively. 

The  entire  absence  ofthe  horns  in  the  female  is  a  very  important 
character,  but  merely  on  the  evidence  of  a  single  specimen,  and 
that  one  not  fully  adult,  I  hesitate  to  give  it  definitely  as  one  of  the 
characteristics  ofthe  species. 

14.  Cephajlolophus  melanorheus,  Gray. 
Cephalopkus    melanorheus^  Gray,  Ann.  Mag.    N.    H.  (1)  xviii. 
p.  167(1846). 

Cephalophus  anchieta,  Socage,  P.  Z.  S.  1878,  p.  743. 

Similar  in  all  respects  to  C,  maxweUi^  except  that  it  is  rather 
smaller,  and  that  the  brown  colour  of  the  back  darkens  to  black  on 
and  at  each  side  of  the  base  of  the  tail,  below  which  there  is  an 
abrupt  change  to  white  on  the  backs  of  the  hams.  Female  with 
horns. 

Horns  short,  but  almost  as  long  in  the  female  as  in  the  male,  placed 
in  the  same  straight  line  as  the  nasal  profile,  slightly  incurved : — 

^  about  40  mm.  long,  basal  diameter  going  about  2^  times  in 
the  length. 

$  about  30  or  35  mm.  long,  basal  diameter  going  about  3  times 
in  the  length. 

Dimensions. — Height  much  as  in  next  species.  Ear  40 ;  hind  foot 
155. 

Skull  ( c^  ) — basal  length  (c.)  1 16  ;  greatest  breadth  60 ;  anterior 
edge  of  orbit  to  gnathion  63 ;  nasab,  length  44,  breadth  23 ;  muzsle 
40 ;  upper  molar  series  37* 

Hab.  Southern  half  of  West- African  Forest-r^on  from  the 
Cameroons  [Burton^  Crossley  (Brit.  Mus.) ;  Preuss  ^  Morgan  (Berl. 
Mus.  fide  Matschie)]  and  Fernando  Po  [2*.  Thomson  (Brit.  Mus.)] 
to  Angola  [Anehieta  (Llsh,  M\xs»  fide  Bocage)].  (No  doubt  also 
extending  across  the  continent  in  the  Equatorial  Foreat-region.) 
Island  of  Zanzibar  [Kirk  (Brit.  Mus.)]. 
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15.   CSPHALOLOPHUS  MONTICOLik,  ThUDb. 

AntUope  motUicola^  Thunb.  K.  Yet.-Ak.  Handl.  xxxii.  p.  93 
(1811). 

Aniilope  (Cepkalophus)  cterula,  Ham.  Smitb,  Griff.  Cuv.  Ad.  K. 
vr.  p.  268  (1827). 

Cephalophus  bicotor^  OnLy^  P.  Z.  S.  1862,  p.  263,  pi.  xxxiy.  (animal). 

Size  and  characters  of  horns  as  in  C.  melanorheus.  Colour  as  in 
G,  wMxwelli,  except  that  the  legs  from  the  elbows  and  knees  down- 
wards are  bright  rnfous. 

Dimensions, —  $  .     Height  at  withers  320,  ear  40,  hind  foot  154. 

SkiiU — ^basal  length  109  ;  greatest  breadth  57 ;  anterior  edge  of 
orbit  to  gnathion  61  ;  nasals,  length  40^  breadth  24*3 ;  muzzle  38  ; 
upper  molar  series  34*5. 

Hab.  South-east  Africa.  Umgozy  Forest,  Zululand  \_Dunn  (Brit. 
.Mus.)];  Eland's  Post  [Atmore  (Brit.  Mus.)];  Galgebosch^  Uitenhage 
[Dr.  Burchell  (Brit.  Mus.)]. 

This  and  the  last  species,  and,  if  the  female  is  not  always  hornless, 
(7.  maxwelli  also,  might  be  considered  to  be  merely  geographical 
races  of  one  single  species.  To  settle  the  question,  however,  we  must 
wait  until  the  opening  up  of  the  interior  of  Africa  shows  what  are 
the  characters  of  any  representative  forms  that  may  be  found  there. 

16.  Cefhalolophus  coronatus.  Gray. 

C.  coronatus,  Gray,  Ann.  Mag.  N.  H.  (1)  x.  p.  266  (1842). 

Size  probably,  in  adult  animals,  about  equal  to  that  of  0.  abyssin- 
iau ;  form  slender.  Colour  uniformly  light  yellow  all  over,  except 
a  small  streak  on  the  nasal  region,  the  tip  of  the  tail,  and  the  meta- 
carpus and  metatarsus,  all  of  which  are  black.  The  yellow  hairs  of 
the  body  finely  grizzled  with  black. 

Horns,  skull,  and  teeth  of  adult  not  yet  known.  In  the  type 
skull,  that  of  a  half-grown  animal,  the  anteorbital  fossae  are  of 
moderate  depth,  and  the  mesial  notch  on  the  palate  is  about  10mm. 
in  advance  of  the  lateral  ones. 

Dimensions  of  type,  immature  c^. — Height  at  withers  410;  ear 
75 ;  hind  foot  206. 

Hab.  W.  Africa.     Gambia  [Whitfield  (Brit.  Mus.)]. 

Of  this  pretty  species  there  are  only  in  the  Museum  immature 
and  young  specimens,  and  from  this  material  I  am  unable  to  come 
to  a  definite  conclusion  as  to  its  relationship.  In  its  general  ap- 
pearance, however,  it  has  a  certain  amount  of  resemblance  to  the 
Duiker  group,  of  which  it  may  be  the  West-African  representative, 
and  1  have  therefore  iu  the  synopsis  included  it  provisionally  in  the 
same  section  as  O,  grimmii  and  abyssinicus.  I  should,  however,  feel 
no  surprise  if  the  examination  of  adult  skulls  and  horns  proves  this 
conclusion  to  be  wrong. 

17.  Ckphalolophus  abyssinicus,  sp.  u. 

Size  about  one-third  smaller  than  that  of  C.  grimmii.  Ears  elongate, 

*  From  another  specimen. 

>  GoUeoted  in  Febroary,  1814.    Type  of  J.  tmrulea. 
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about  equal  to  the  difltanoe  between  the  anterior  canthns  and  the 
rhiiiarium.  Colour  grizzled  yellowish  grey,  with  rufous  face,  brown 
nasal  mark,  and  brown  feet,  just  as  in  the  grizzled  varieties  of 
(7.  grimmii,  of  which  it  is  obyiouslv  the  Abyssinian  representative. 

Horns  (  d  )  set  up  at  an  angle  above  the  line  of  the  nasal  profile, 
but  not  so  markedly  as  in  C.  grimmiu  74  mm.  long,  evenly  tapering, 
their  basal  diameter  going  nearly  5  times  in  their  length. 

Skull,  besides  being  actually  smaller,  shorter  and  broader  in  pro- 
portion than  in  0,  grimmiu  Distance  between  orbit  and  gnathion 
only  just  about  equal  to  the  zygomatic  breadth.  Anteorbital  fossffi 
of  medium  depth,  defined  above  by  a  well-marked  ridge,  their  bottoms 
about  L4  mm.  apart.  Mesial  notch  of  palate  about  9  mm.  in 
advance  of  the  lateral  ones. 

Dimensions. —  ^ .  Height  at  withers  455 ;  ear  90  ;  hind  foot  220. 

Skull — basal  length  131 ;  greatest  breadth  73*5;  anterior  rinn  of 
orbit  to  gnathion  7ii\  nasals,  length  51,  breadth  30;  muzzle  45; 
upper  molar  series  46*5. 

Hab,    Abyssinia  (Brit.  Mus.). 

This  species  is  no  doubt  the  AntHope  madoqua  of  Riippell  \  but 
not  the  earlier  described  A,  madoka  of  Hamilton  Smith  ,  which  is 
Salt's  Antelope  {Nanotragus  saltianus^  Blainv.).  Both  names  are 
founded  on  the  native  name  Madoqua  or  Madoka  assigned  by 
di£Perent  authors  to  one  or  other  of  the  two  species,  and  probably 
used  indiscriminately  for  either. 

Hamilton  Smith's  name  being  happily  antedated  by  De  61ainviUe*8 
"'A.  saltiana"  and  Riippell's  incapable  of  adoption,  as  having  been 
used  before,  we  are  fortunately  able  to  rescue  both  these  beautiful 
little  species  from  the  clutches  of  this  barbarous  and  doobtfal 
native  name. 

18.  Cephalolophus  grimmii,  L. 

Oapra  sylvestris  a/ricana,  G-rimm,  Misc.  Cur.  Ac.  Nat.  Cur. 
Decas  ii.,  Ann.  iv.  1685,  p.  131  (1686). 

Capra  grimmia,  Linn.  Syst.  Nat.  (10)  i.  p.  70  (1758X 
ex  Q-rimm. 

Antilope  nictitans,  Thunb.  M^m.  Ac.  Petersb.  iii.  p.  312  (1811). 

Antilope  (Cervicapra)  mergens,  Desm.  N.  Diet.  d*H.  N.  ii.  p.  193 
(1816). 

Antilope  {Cephalophus)  platous,  burckellii,  and  ptoox^  Ham.  Sm., 
Griff.  Cuv.  An.  K.  iv.  pp.  260-265  (1827). 

Cephalophus  campbellia,  Grav,  Ann.  Mag.  N.  H.  (1)  xviii. 
p.  164  (1846). 

Antilope  ocularis  and  albi/rons^  Peters,  Saug.  Mossamb.  pp.  184 
&  186,  pis.  xxxvii.-xxxix.,  pi.  xli.  fig.  1,  pi.  xlii.  fig.  1  (animal  and 
skull)  (1852). 

Chrimmia  splendidula  and  irrorata,  G-ray,  P.  Z.  S.  1871,  p.  590. 

Size  medium  ;  form  much  more  delicate  and  slender  than  iQ  any 
'  N.  Wirb.  AhjBB.,  Sbug.  p.  22,  pi.  vii.  fig.  2  (animal)  (18S5). 


»  Chriff.  Ouv.  An.  K.  iv.  p.  271 
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of  the  species  hitherto  considered.  Ears  long,  longer  than  the 
Stance  from  the  anterior  canthos  to  the  tip  of  the  nose,  their  tip 
nsrrow  and  pointed.  Greneral  colour  of  hody  pale  greyish  brown, 
sometimes  with  a  yellowish  tinge,  but  very  rariable  in  tone  ;  more 
or  less  grizzled,  owing  to  the  hairs  being  annulated  with  yellowish 
and  brown.  Face  rufous  or  yellowish,  with  a  deep  brown  longitu- 
dinal patch  on  the  nasal  region,  rarely  extending;  upwards  to  the 
bises  of  the  horns.  Throat  and  belly  like  back.  Chin,  inner  sides  of 
fore  arms  and  of  thighs,  and  underside  of  tail  whitish  or  pure 
white.  Front  of  fore  legs  with  a  brownish  line  running  down  them 
to  the  hoofs.  MetapocUals  brown.  Tail  black  above  and  white 
bdow,  but  the  base  above  is  commonly  coloured  like  the  back. 

Horns  present  only  in  c^\  These  set  up  at  a  considerable  angle 
to  the  line  of  the  nasal  profile;  slender,  tapering,  their  bases 
roughened  but  not  markedly  thickened,  their  greatest  basal  diameter 
going  about  6  or  7  times  io  their  length. 

8knll  long  and  narrow.  Anteorbital  fossae  of  medium  depth, 
their  border  above  generally  rounded,  not  sharply  ridged ;  their 
bottoms  about  20  mm.  apart  in  a  fine  male.  Muzzle  long,  the 
distance  from  the  anterior  edge  of  the  orbit  to  the  gnathion  much 
exceeding  the  greatest  zygomatic  breadth.  Mesial  notch  of  palate 
extending  some  way  in  front  of  the  lateral  ones. 

Dimensions. —  c^ .  Height  at  withers  575 ;  ear  1 10 ;  hind  foot  263. 

Skull — basal  length  183 ;  greatest  breadth  85  ;  anterior  rim  of 
orbit  to  gnathion  112;  nasals,  length  71,  breadth  35;  muzzle  64  ; 
length  of  molar  series  61. 

Sab,  Southern  Africa,  from  the  Cape  northwards  on  the  west  to 
Angola  [Gabriel  (Brit.  Mus.) ;  Anchieta  (Lisb.  Mus.)],  and  on  the 
east  to  Taita  [Wray  (Brit.  Mus.)]  and  Mount  Kilima-njaro  [^Hunter 
(Brit.  Mus.)]. 

This  common  and  widely  spread  species  has  been  made  the  basis 
of  a  large  number  of  untenable  species,  mostly  without  any  really 
valid  excuse.  Certainly  the  species  is  rather  variable  in  coloration, 
especially  as  to  the  tone  of  the  general  body-colour  and  the  extent 
of  the  dark  patch  on  the  face ;  but  the  differences  are  all  obviously 
of  little  essential  importance,  and  I  have  no  hesitation  in  assigning 
all  the  names  above  given  to  one  single  species. 

C,  grimmii  and  C,  abyssinicus  together  form  a  little  group  some- 
what apart  from  the  other  species,  but  I  do  not  think  this  group, 
to  which  Gray  gave  the  name  of  Grimma^  is  worthy  of  generic  or 
even  of  subgeneric  rank.  The  character  of  the  female  being  hornless, 
on  which  some  stress  has  been  laid,  is  neither  constant  in  (7.  grimmii 
nor  non-existent  in  other  species^,  and  the  other  characters  are  all 
rather  of  degree  than  of  kind,  and  all  very  difficult  of  definition. 
Other  species  seem  also  to  lead  up  towards  the  group,  as  for 
example  C.  coranaius,  which,  when  adult  specimens  are  obtained, 
may  prove  to  be  quite  closely  allied  to  C.  abyssinicus, 

'  Mr.Selous,  howefer.  says  (P.  Z.  S.  1881,  p.  763)  "  although  the  females  are 
almost  always  hornless,  I  have  met  with  three  examples  bearing  horns.*' 
*  See  a  maxwem,  supriip.  426. 
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The  Duikers  appear  to  be  inhabitanta  of  open  or  merely  bnish- 
coTered  regions,  while  the  other  Cepkalolophi  are  for  the  most  ptit 
inhabitants  of  dense  forest,  as  may  be  judged  from  their  extreme 
abundance  in  the  West-African  forest-region. 


4.  On  the  Characters  and  Variations  of  Pontaster  tenmspinis. 
By  F.  Jeffrey  Bell^  M.A.,  Sec.R.M.S. 

[Beoeived  May  2, 1892.] 
(Plate  XXVI.) 

In  the  year  1846  Diiben  and  Koren  published  their  inTsloable 
catalogue  of  the  Echinoderms  of  Scandinavia,  and  since  that  time 
the  species  which  they  called  Astropeeien  tenmspimts  has  been 
mentioned  and  more  or  less  fully  described  by  succeeding  writers, 
such  as  Sars,  Lutken,  Koren  and  Daniebsen. 

We  know  now  that  the  specimens  seen  by  the  famous  soologisU 
who  first  described  this  species  were  all  smiul  examples  ;  two  were 
qnite  small,  having  R  equal  only  to  12  or  18  millim.,  while  the 
third,  with  R  equal  to  45  millim.,  b  much  smaller  than  many  speci- 
mens now  known  to  us. 

The  ratio  of  R  to  r  is  given  by  them  as  4=  1  ;  but  as  r=s9  millim., 
when  R=:45,  it  is  dear  that  the  proportion  varies  from  4  or  5  to  1. 
The  specimens  described  by  Koren  and  Danielssen  in  1884  were  as 
much  as  260  millim.  in  spread,  and  R=:130  and  r=:23;  or  the 
proportion  was  as  5|  (nearly)  to  1 . 

With  the  variations  in  these  proportions  there  must  be  some 
variation  in  the  relative  size  of  the  disc  and  the  general  appearance 
of  the  specimen.  Notwithstanding  these  di£Perences,  there  has  been 
a  consensus  of  opinion  among  Scandinavian  naturalists  as  to  what 
should  be  calleo,  as  most  of  them  call  it,  Archaster  tenuispimu. 
Thanks  to  the  obliging  kindness  of  Prof.  Lov^n  and  Dr.  Danielsaeo* 
I  have  been  able  to  receive  (and  in  most  cases  to  keep  for  the 
British  Museum)  various  specimens  from  various  localities.  Prof. 
Quennerstedt,  of  Lund,  has  been  so  kind  as  to  compare  specimens 
which  I  sent  him  for  examination  with  the  example  on  which  Diibeo 
and  Koren  founded  their  species,  not  daring,  rightly  enough,  to  lei 
the  valuable  specimen  under  his  charge  run  any  nsk  through  the 
post. 

Having  thus  a  considerable  series  of  specimens  before  me,  I  find 

•* 

that  the  range  of  variation  of  ^  is  greater  than  we  have  yet  sap- 

R 

posed,  for  r  may  be  only  10  miUim.,  and  Rc=74  miUim^  or  the 

proportion  instead  of  being  4  or  5  to  1  comes  to  be  7^  to  1. 

Mr.  Sladen  does  not  inform  us  what  his  ideas  are  as  to  PonHutir 

tewuisptnit ;  but  he  obviously  looks  on  it  as  a  small  species,  for  he 
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«J8  of  n  wiety  Aat  its  "  habit "  is  much  larger  than  that  of  "  any 
examples  which  I  have  seen  of  the  type-form.^  The  largest  of  his 
Taneties  apjpear  to  have  R=66,  but  Koren  and  Daniels^en  had 
example  of  P.  tenuitpinU  in   which   R=130.      However,   it  is 

T  k  S'  ^I?^^  ^^^  ^^  °®^  '^^®  ""y**^^'  »<^8»  to  ^*»e  collection 
wmch  Mr.  Sladen  describes,  to  hope  to  discuss  with  him  any 
question  which  is  based  on  measurements,  for  of  these  no  writer  is 
socbaiy. 

The  proportions  of  R  to  r  in  this  variety  of  Mr.  Sladen's  vary 
from  3^,  through  3^^  and  4  to  4  A  and  44  ;  as  the  variabilitr  is  so 
great,  1  consider  the  relation  of  R  to  r  should  be  put  aside  as  a 
reason  for  distinguishing  a  variety  of  a  form  which  itself  shows  a 
variation  between  4  and  7f . 

The  original  diagnosis  of  the  species  begins  with  the  words  *•  radns 
attenuatis  ;  but  m  this  point  I  observe  some  diflFerences  among  the 
specimens,  some  of  which  have  arms  a  good  deal  stouter  than  others, 
uut  on  this  point  it  is  necessary  to  be  precise,  for  Mr.  Sladen's 
variety,  which  he  caUs  "  platynoia '' '  (n  misprint,  I  presume,  for 


Ditgram  showing  the  relative  proportions  of  the  arms  of  (A)  P.  tenuiapinis 

and  (B)  P,  platynotos. 


platynotos),  b  said  to  be  marked  by  a  "  rapid  attenuation  '*  of  the 
rays  at  a  short  distonce  above  their  base.  If  figures  can  be  made 
U)  prove  anything,  words  may  be  taken  to  mean  anything;  and  a 
rapid  attenuation  may  mean  anything  between  the  loss  of  weight 
which  follows  a  few  days'  hard  exercise  or  the  result  of  a  ten-wedts' 
bout  of  fever.  When  we  bring  this  vague  expression  to  the  test  of 
mewurement,  we  find  that  one  example  of  the  variety  has  an  arm 

*  OhalL  Sep.  Asteroidea  (1889),  p.  29. 

30* 


i 


432  PROF.  F.  J.  BBLL  ON  PONTA8TBR  TBNmSPINIS.      [May  17, 

15  millim.  wide  at  its  base,  and  7  miOiiKU  wide  midway  between  the 
base  and  the  tip,  while  an  example  of  **  A,  tenmtpimu,'*  named  by 
the  anthoritieB  of  the  Bergen  Moaeum,  gives  with  a  base  of  1 5  millim., 
a  width  at  the  middle  of  the  arm  of  5*5  millim.,  or  '35  millim.  more 
than  would  keep  the  proportions  of  width  of  base  to  width  at  middle 
equal  in  the  two  specimens. 

A  reference  to  the  diagrams  A  and  B  (p.  431),  in  which  the 
proportions  above  given  are  plotted  out,  mil  show  that  in  A  the 
*'  attenuation  **  is  more  markea  than  in  B,  but  the  difference  is  so 
slight  that  I  submit  it  is  not  of  the  least  importance. 

The  original  diagnosis  goes  on  **  roargine  alto  '* ;  these  words  at 
first  presented  some  difficulty,  as  several  of  the  specimens  before  me 
are  remarkable  for  their  flatness ;  but  the  matter  was  quite  cleared  ap 
when  I  sent  two  specimens  to  Prof.  Quennerstedt,  in  order  to  have 
them  compared  with  the  type  in  the  University  of  Lund. 

These  specimens,  which  I  marked  A  and  B,  had  respectively 
RsB  76  and  5 1,  while  the  depth  of  the  body  at  the  angles  was  3*3 
and  4*3  millim.  each.  In  A  the  supero-marginals  merely  formed  s 
fringe  to  the  upper  surface  of  the  arm,  whOe  in  B  they  formed 
a  distinct  line  on  the  upper  surface. 

In  Prof.  Quennerstedt  s  opinion  A  cannot  be  A,  iemnspinuy  while 
B  is  certainlv  very  close  to  it.  In  other  words,  J.  tenuispinii,  as 
represented  by  its  type,  by  the  figure  given  by  its  describers,  and  by 
the  sketch  sent  me  by  the  learned  Professor  of  Lund,  has  the  supero- 
marginals  **  forming  a  well-defined  border  on  the  abactinal  surface.'' 
But  this  is  the  chief  character  by  which  P.  limbatus,  Sladen,  is 
distinguished  from  P.  tenuispinus,  Sladen  (D.  &  R.,  sp.).  As 
a  matter  of  fact,  however,  this  is  a  point  in  which  specimens  broagbt 
from  the  same  locality  vary  very  greatly,  and  every  stage  may  be 
found  between  that  in  which  the  supero-marginal  is  a  mere  line  on 
the  upper  surface,  and  that  in  which  it  forms  a  distinct  band. 

If,  however,  there  are  to  be  specific  distinctions  made,  it  is  clear 
that  P.  limbatus  of  Sladen  must  be  regarded  as  the  equivalent  of 
P.  tenuispinis,  D.  &  K. ;  and  P.  ienuispinus,  Sladen,  must  receive 
a  new  name.     For  this,  however,  I  see  no  real  need. 

Recent  observers  have  been  struck  by  the  presence  at  the  base  of 
the  arm,  on  the  upper  surface,  of  a  perforated  area,  which  it  has 
been  proposed  to  call  a  **  papularium,"  as  the  tubes  which  project 
through  the  holes  are  **  papular  ^  or  respiratory  tubes.  At  times 
these  '*  papularia  "  are  so  distinct  that  one  wonders  how  it  is  that 
they  can  have  escaped  the  notice  of  earlier  observers  ;  but  the  troth 
is  that  sometimes  the  papularia  are  very  indistinct,  and  at  times  thej 
cannot  be  seen  at  all.  This  is  another  very  remarkable  instance  of 
variation. 

If  the  views  which  I  hold  are  justly  derived  from  the  facts 
wbich  I  have  cited — ^fiusts,  I  may  point  out,  which  any  worker 
during  the  last  ten  years  might  have  acquired  for  himself  without 
anv  overdue  call  upon  his  time — the  synonymy  of  this  species  may 
bnefly  be  cited  thus : — 
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PoNTAOTiR  TUNUMPiNiB.     (Plate  XXVI.) 

Attnpeettn  tenvupiwu,  Di!b«n  &  Koren,  Wet.  AkaJ.    Hdlgr. 
1844  (1846).  p.  251,  pi.  TJii.  6gs.  20-22. 

Ardtarier  tatuiapintu,  Saxe,  Norges  Echia.  (1861).  p-  98,  pi.  3. 
figs.  5-7. 

PoHtasler  tenrnpinut,  Sladen,   ■  ChalleDger '  Rep.    Ast.  (1889), 
p.  2S. 

PoHlMler  tehuitpinia.   Bell,  Ann.  &   Mag.   N.  H.  iv.  (1869), 
p.  433. 
Pimia$trr  tettmaoiavg.  tot.  platynola,  SladeD,  op.  cit.  p.  29. 
p.  cit.  p.  33. 
ap.  cit.  p.  35. 

i  of  North  AtlantiG,  Arctic  Ocean,  K&ra 
&.rctic  drcle ;  the  Irish  Tonna  often  ray 

I  of  this   very   Tariable   form   may    be 

greater  diameter)  to  r  (diameter  of  disc) 
7^.      A  very  rariable   speciei  la   many 

the  depth  of  the  side  at  the  angles  of  the 

le  arms  taper  regularly,  and  end  in  rather 

!  bases  of  the  arms  on  the  dorsal  snrface 

,  marked  by  a  perforated  area  (the  papu- 

s-like  form  containing  from  ten  to  twenty 

arms  abore  bounded  by  a  pretty  stout 

ay,  howerer,  be  so  thin  as  to  be  merely 

rface.      There  may  be  as  many  as  40 

!y  pretty  constantly  each  carry  a  well- 

if  which  is  surroonded  by  a  namber  of 

netimea  rather  stouter,  spine  is  borne  by 

<r  more  of  the  surrounding  spiaelets  may 

>eir  length.     The  intermediate  plates 

tie,  thickly  covered  with  spines,  but 

ctions.    The  spines  on  the  amba- 

number  and  disposition,  but  the 

to  be  a  row  of  about  six  small 

two,  or  three  larger  spines  set 

'  "  "  '  absent.    Delicate  spines  may 

lal  paxilliform  plates. 

ft  '       '■ '  ATE  ZXTI. 

'  ^  in  tbe  Die  of  (1.)  the  Bunro- 

<it  th«  papubria,  and  (HI.)  the 
-'*'    _  .  surlaao  and  along  the  ambulaeral 
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5.  A  List  of  the  Lyc^snida  of  the  South  Pacific  Uands  east 
of  the  Solomon  Group,  with  Descriptions  of  several 
new  Species.     By  Hamilton  H.  Druck,  F.E.S. 

[BeocATed  May  3, 1892.] 
(Plate  XXVII.) 

Iq  1891  I  published  a  list  of  the  Lycaenidae  of  the  Solomoii 
Islands  in  the '  Proceedings '  of  the  Society.  The  present  paper  is  an 
attempt  to  bring  together  the  species  of  this  family  which  have 
been  described  as  inhabiting  the  South  Sea  Islands  to  the  east  of  the 
Solomon  Group.  Gur  knowledge  of  the  whole  is,  at  present,  very 
small,  as  lai^  numbers  of  important  islands  remain  to  be  explored. 
Mr.  fiutler  published  lists  in  the  '  Proceedings '  of  this  Society  for 
1874  and  187.5,  and  has  since  described  a  number  of  species,  princi- 
pally from  the  New  Hebrides  Islands.  Gut  of  31  species  here 
enumerated,  I  have  described  7  as  new. 

Several  important  genera,  such  as  Catoehrysops,  Arkopala,  and 
Deudorix^  seem  to  end  their  range  quite  on  the  western  extremity  of 
the  group. 

Thanks  to  the  kindness  of  Messrs.  Godman  and  Salvin,  I  have 
been  able  to  examine  their  collection,  which  contains  good  series  of 
most  of  the  species,  which  were  obtained  principally  by  Messrs.  C. 
M.  Woodford  and  G.  F.  Mathew. 

The  types  of  the  species  described  as  new  are  in  their  coUectioo. 

The  following  table  is  intended  to  show  at  a  glance  the  several 
localities  from  which  each  species  has  been  recorded : — 
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Table  (eontimied). 
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ZizERA,  Moore. 

Three  species  of  this  genus  occur  in  these  islands :  Z.  labradus 
and  Z.  lulu,  which  are  generally  distributed^  and  Z.  gaika,  which  I 
have  seen  only  from  the  New  Hebrides. 

ZizsRA  LABRADUS.     (Plate  XXVII.  fig.  1.) 

Polyammatus  labradus,  Godt.  Enc.  M^th.  ix.  p.  680  (1819). 

Lyctena  aUulus,  Herr.-Schaff.  Stett.  ent.  Zeit.  1869,  p.  75  ; 
BatLP.Z.S.  1874,  p.  285*. 

Lycana  communis,  Herr.-Schaff.  Stett.  ent.  Zeit.  1869,  p.  72 
(undescribed). 

Lye€tna  phoebe,  Murray,  Ent.  Mo.  Mag.  z.  p.  107  (1873) ; 
Butl.  P.Z.S.  1874,  p.  285;  id.  1875,  p.  616. 

Zisera  phcebe,  H.  H.  Druce,  P.  Z.  S.  1891,  p.  358. 

Lyemna  wumgoensis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  xiii. 
p.  347  (1884)\ 

LycMa  eaduca,  Butl.  P.  Z.  S.  1875,  p.  616'. 

New  Hebrides  {Mathew).      Espiritu  Santo  I.,   Mallicollo  1., 
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and  Pentecost  I.,  New  Hebrides  {Woodford).  Sandwich  I.  and 
Erromango  I.,  New  Hebride8\  Fiji  Is.  (Mathew).  SuTa,  Viti 
Levu,  Fiji  Is.  (Woodford).  Mango,  Fiji  Is.'  Tonga  Is.  and  Samoa 
Is.  (Mathew).  Upolu  I.,  Samoa  Is.  (Herr.^Schc^.).  Tutoila  I^ 
Samoa  Is.  (Butler).    New  Caledonia'.     Australia. 

I  hare  carefully  examined  two  specimens  in  the  British  Museum 
wliich  were  received  from  the  Godeifroj  Museum — one  of  which,  a 
male,  is  labelled  L.  communis,  the  other,  a  female,  L.  almUue — and  I 
am  quite  satisfied  that,  as  pointed  out  bj  Mr.  Butler  (P.  Z.  S.  1875, 
p.  G16),  they  represent  the  same  species,  as  does  also  L.  pkcebe, 
Murray.  Lyctena  mangoensU^  Butl.,  is  nothing  but  a  rather  more 
strongly  marked  form,  and  we  have  in  our  collection  specimens  from 
Fiji  Islands  quite  as  typical  L.  aUmlue.  Lyeiena  eaduea,  Butl.,  again 
is,  in  my  opinion,  a  variety,  as  although  I  have,  in  the  large  series 
before  me,  no  specimen  agreeing  exactly  with  the  type,  there  are 
several  very  close  to  it. 

Mr.  Miskin  has  lately  pointed  out  that  labradus  is  the  oldest 
name  for  this  species  (Ann.  Queensland  Museum,  no.  1,  p.  62, 
1891),  and  is  doubtless  quite  correct  in  so  identifying  it. 

ZlZBRA  GAIKA. 

Lyccena  gaiJca,  Trimen,  Trans.  £nt.  Soc  1862,  p.  403. 
Lf/cana  pygmtea,  Snell.  Tijds.  Ent  xix.  t.  7.  f.  3  (1876). 

Pentecost  I.,  MallicoUo  I.,  New  Hebrides  (Woodford).  New 
Hebrides  (Mathew). 

So  far  as  I  am  able  to  ascertain,  this  insect  does  not  occur  east- 
wards from  the  New  Hebrides. 

ZizsRA  LULV.    (Plate  XXVII.  fig.  2.) 

Lycana  lulu,  Mathew,  Trans.  Ent.  Soc.  p.  312  (1889). 
Lycana  conjungena,  Lucas,  T.  P.,  P.  R.  S.  Queensl.  p.  160,  ff.  11 
&  12  (1889),  viitf  Miskin. 

New  Hebrides  (Mathew).  Tonga  Is.  (Mathew)  (types,  Ton- 
gatabu  L).    Fiji  Is.  (Mathew).    Samoa  Is.  (Mathew). 

If  I  had  not  seen  the  specimen  in  the  British  Museum  before 
referred  to,  I  should  have  considered  Herrich-Schaffer's  description 
of  L.  aUulus  to  have  referred  to  this  species,  as  he  speaks  of  the 
underside  being  without  markings,  save  a  few  angular  marks. 

In  the  large  series  before  me,  I  can  detect  no  variation  but  the 
absence  or  presence  of  the  black  anal-angular  spot  on  the  underside 
of  secondaries. 

Mr.  Mathew's  types  are  now  in  Messrs.  Godman  and  Salrin's 
collection. 

Ta  Lie  AD  A,  Moore. 

T.  cleotae  and  T.  exeellene  are  distinguished  at  once  from  their 
congeners  T.  nyseus,  T.  mndora,  and  T,  arruana  by  having  a  dis- 
tinct spot  in  the  centre  of  the  cell  of  the  fore  wing  below,  also  by  the 
darker  ground-colour  of  both  wings.    The  genus  has  not  yet  been 
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recorded  as  oocarring  east  of  the  New  Hebrides  Islands,  and  no 
representatiTe  of  it  is  found  in  Australia. 

Talicada  exckllens. 

Scolitantides  excellens,  Butl.  P.  Z.  S.  1875,  p.  616,  t.  67.  f.  12'. 

Mallicollo  I.,  Pentecost  I.,  New  Hebrides  (O.  M.  Woodford). 
New  Hebrides  (Mathew).    Erroroango  I.,  New  Hebrides  \ 

Mr.  Butler  was  eridentlj  mistaken  in  describing  his  species  as 
differing  from  T.  cleotas^  Gu^r.,  by  the  male  haying  the  purple 
colour  spread  over  the  primaries  ana  the  centre  of  the  secondaries. 
As  a  matter  of  fact  T.  cleoias  d  has  the  purple  of  a  lighter  and 
more  brilliant  hue,  and  much  more  extensively  spread  over  both 
wings,  leaTing  the  margins  only  narrowly  black.  Mr.  Butler  has 
doubtless  taken  Gu^rin's  figure  for  a  male,  whereas  it  is  a  female  with 
somewhat  more  blue  than  usual.  All  females  I  hare  seen  from 
New  Ireland  have  this  blue  to  a  greater  or  lesser  extent,  but  I  note 
that  females  of  T.  cUotas  from  the  Solomon  Islands  are  without  it, 
also  all  females  of  T,  escellens, 

1  think  T.  eseeliens  can  be  distin^;uished  by  having  the  veins  black, 
and  bj  the  outer  margin  of  primaries  having  a  considerably  broader 
black  border. 

Nacaduba,  Moore. 

Nacaduba  VITIEN81S.    (Plate  XXVII.  figs.  3,  4.) 

Catochrysops  vitiensis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  xii. 
p.  389  (1883). 

Nacaduba  gemmata,  H.  H.  Druce,  Ent.  Mo.  Mag.  vol.  xxiii. 
p.  204  (1887). 

Rji  Is.  (Mu8.  D.).  Suva,  Viti  Levu  (C.  M.  Woodford).  Fiji  Is. 
(Matkew)  (MiM.  O.  ^  8.).    Yiti  I.  (Butler). 

A  common  insect  in  these  islands,  and  showing  a  good  deal  of 
variation  in  the  size  of  the  ocelli  below  and  also  in  the  expanse  of 
wings,  varying  from  1^— If  inch. 

When  I  described  this  insect  in  1887,  examples  stood  in  the 
British  Museum  collection  unnamed,  as,  although  Mr.  Butler 
described  it  in  1883,  the  types  were  not  incorporated  and  he  had 
forgotten  that  he  had  named  it. 

Nacaduba  dyopa. 

LyctBna  dyopa,  Herr.-Schaff.  Stett.  ent.  Zeit.  p.  75  (1869). 
Lampides  dyopa,  Butl.  P.Z.S.  1874,  p.  285. 

Ovaku  I.,  Fiji  Is.  {Herr.-Schdff.). 

This  species  probably  equals  N.  vitiensU,  as  it  is  described  as 
baring  on  the  hind  wing  large  verdigris-coloured  bordered  round 
spots  of  equal  size,  which  at  once  distinguish  it  from  Jamidet  can- 
dreua  and  its  allies. 

Nacaduba  samobnsis,  sp.  n.    (Plate  XXYII.  figs.  5,  6.) 

Allied  to  If.  vitienns,  Butl. ;  rather  larger. 

(^.  Upperside  more  slaty  blue  and  somewhat  darker.     Underside 
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(with  the  markings  much  the  same)  of  a  decided  grey»  not  ffepA 
brown  as  in  N.  vitientis^  and  with  two  large  black  spots  oo  the  hind 
wing,  placed  as  in  that  species  and  encircled  with  light  metaUic 
cserulean  blue  (greenish  in  N,  viHensis),  but  without  the  yeUow 
outer  rings.     A  f^w  blue  scales  at  the  anal  angle. 

2  •  ITpperside :  allied  to  N,  tntieims,  bat  the  blue  on  the  disk 
darker  and  much  restricted,  not  appearing  on  the  hind  wing,  and 
the  large  anal  spots  not  showing  through  as  they  do  in  that  species. 

Underside  as  male. 

Head,  thorax,  and  abdomen  concolorous  with  wings.  Legs 
greyish  ;  antennoe  brown,  spotted  with  white. 

Expanse,  ($  1^  in.,  $  1^  in. 

Samoa  Is.  (MatAew)  (Mu3.  O.  ^  S,). 

A  pair  of  this  insect  in  Messrs.  Godman  and  Salvin's  collection  are 
the  only  specimens  I  hare  seen.  Although  allied  to  N,  vUiennM^  it 
has  sevend  points  of  distinction. 

Nacaduba  noy^-hebridensis,  sp.  n.   (Plate  XXVII.  figs.  7*  8.) 

Allied  to  N,  tntiensis,  Butl. 

d*  Upperside  a  somewhat  lighter  and  more  silvery  shade  of 
violaceous  blue.  Underside  pale  ashen  grey,  with  the  markings, 
which  are  arranged  much  as  in  N.  vitiemis,  less  distinctly  prornbeut, 
and  having  on  the  margin  of  the  hind  wing  one  large  black  spot 
onlv,  which  is  placed  between  the  two  lower  median  nervules,  and 
which  has  its  outer  edge  only  bordered  with  metallic  blue,  and  is 
not  encircled  with  bright  yellow  as  in  N.  vitienns,  A  few  bine 
scales  at  the  anal  angle. 

$  •  Upperside  much  like  that  sex  of  N.  mtienaia,  but  the  blue 
area  rather  more  extensive  and  considerably  lighter  in  colour,  and 
having  on  the  hind  wing  a  marginal  row  of  pale  grey  crescent- 
shaped  lunules.     Underside  as  male. 

A  very  short  black  tail  on  the  lower  median  nervule,  which  is 
occasionally  tipped  with  white.  There  is  very  little  trace  of  the 
greenish  scales  at  the  base  of  the  wings  below. 

Head,  thorax,  and  abdomen  concolorous  with  wings.  Legs 
greyish ;  antennae  brown,  spotted  with  white. 

Expanse  as  N.  vitiensis. 

Pentecost  I.,  Mallicollo  I.,  New  Hebrides  {Woodford).  Vat^  I., 
New  Hebrides  {Matkew)  (Mus.  G.  ^  S.).     New  Hebrides  (B.  M.). 

A  male  from  Vatd  Island,  obtained  by  Mr.  Mathew,  has  the 
black  spot  on  the  hind  wing  quite  small ;  otherwise  I  notice  no 
variation  in  the  good  series  before  me. 

This  insect  is  distinguished  at  once  from  N,  vitiensis  and  also 
from  N.  Mamoensis  by  having  a  short  linear  tail. 

Nacaduba  florinoa.    (Plate  XXYII.  fig.  12.) 

Lampides  florinda,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (4)  xx.  p.  354. 
Lifu  I.,  Loyalty  Is.  (B.  M.).     N.  Australia  {Mus.  D.). 
The  type  in  the  British  Museum  and  a  single  specimen  in  our 
own  coUection,  which  agrees  exactly  with  it,  are  the  only  two  I  have 
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Been.    Mr.  Miskin  does  not  refer  to  it»  so  that  probably  it  is  known 
under  another  name  in  Australia. 

Nacaduba  mallicollo,  sp.  n.     (Plate  XXVII.  fig.  18.) 

LmmpideM  argeiUina,  Bntl.  (nee  Pritt),  P.Z.S.  1875,  p.  616. 

^ .  Upperside.  Fore  wing  light  yiolaceous  blue,  whitish  iu  the 
cell  and  towards  the  outer  margin,  which,  together  with  the  costa, 
is  rather  broadly  uniform  blackish  brown,  the  border  extending 
into  the  middle  of  the  cell.  Hind  wing  greyish  brown,  darker 
towards  the  costal  margin,  and  violaceous  towards  the  base.  A 
marginal  row  of  distinct  black  spots  extending  from  the  apex  to  the 
anal  angle,  bordered  inwardly  with  a  row  of  indistinct  grey  crescent- 
shaped  luDules,  and  outwardly  with  a  clear  white  line  interrupted  by 
the  nervules ;  beyond  this  a  blackish  marginal  line.  Cilia  greyish, 
darker  st  each  nervule. 

Underside  pale  ashen  grey,  with  the  white-bordered  markings 
distinct  and  slightly  darker  than  the  ground-colour.  Haying  much 
the  appearance  of  N.  eurete9,  $  (P.Z.  S.  1891,  pi.  xxxi.  f.  1\  but 
with  the  sub  marginal  row  of  lunules  on  both  wings  less  distinct, 
smaller,  and  more  triangular.  Head,  thorax,  and  abdomen  con- 
colorous  with  wings.     Antenme  black  with  white  spots. 

A  short  black  tail  tipped  with  white  on  the  lower  median  nerrule. 

Expanse  \\  inch. 

Mailicollo  I.,  New  Hebrides  ( Woodford)  {Mua.  G.  Sf  S.).  Tanna 
I.,  New  Hebrides  (B.  M.). 

The  male  of  this  insect  in  the  British  Museum  is  a  uniform 
▼iolaoeouB  bine,  with  very  narrow  linear  brown  borders. 

This  species  does  not  appear  to  me  very  closely  allied  to  any 
other,  but  is  perhaps  nearest  to  N.  dion  on  the  upperside  of  male 
and  female. 

Mr.  Butler  has  identified  this  insect  with  Acrop.1  argentina, 
Prittwitz,  from  the  Samoa  Islands,  but  I  feel  confident  that  that 
species  is  a  Jatnidett,  which  is  also  Mr.  Miskin's  opinion,  as  he 
places  it  as  a  variety  of  L,  (=  J.)  astrapies,  Feld. 

NaCADUBA  DION. 

Pofyommatus  dion,  6odt.  Enc.  M^h.  ix.  p.  679.  n.  191  (1823). 
Lcanpides  perasia,  Butl.  P.  Z.  S.  1875,  p.  616. 

New  Hebrides  (G.  F.  Mathew)  (Mus.  G.  ^  S,).  Tanna  I.,  New 
Hebrides  (B.  M). 

Both  sexes  of  this  insect  agreeing  well  with  Australian  specimens ; 
two  females,  however,  have  slightly  narrower  black  borders  and  con- 
sequently a  larger  area  of  white,  whilst  another  is  quite  normal. 

Lyutna  pertma,  auct.  (nee  Felder),  from  Australia,  in  my  opinion 
equals  N.  d^on.  I  have  not  seen  a  specimen  from  Amboina,  whence 
Felder's  type  was  obtained,  but  his  figure  seems  to  point  to  a  form 
which  has  the  brown  borders  on  the  underside  mucn  broader  than 
any  Australian  specimens  I  have  seen,  and  consequently  a  less  extent 
of  white. 
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Nacaduba  nbbulosa,  sp.  D.    (Plate  XXYII.  figs.  10, 11.) 

Allied  to  N.  keiria^  mihi,  but  without  the  tails. 

S  •  Upperside :  colour  the  same ;  hind  wing  without  the  black 
spots  at  the  anal  angle.  Underside  greyish  creamy  white,  with 
markings  and  spots  arranged  as  in  N.  keiriay  but  very  ftint  and 
indistinct 

$ .  Upperside  as  N,  keiria^  $  ;  underside  as  male.  Head,  thorax, 
and  abdomen  concolorous  with  wings.  Antennae  and  legs  brown, 
spotted  with  white. 

Expanse  as  N,  keiria. 

Espiritu  Santo  I.,  Mallicollo  I.,  New  Hebrides  (  Woodford),  New 
Hebrides  {Mathew)  (Mus.  G.  ^  S.). 

A  form  distinct  from  anything  1  have  seen. 

Nacaduba  biocellata. 

Lyfkena  biocellata^  Feld.  Reise,  Nov.,  Lep.ii.  p.  280.  n«d52,  t.35. 
f.  14  (1865). 

Lan^ides  armiUata^  Butl.  P.  Z.  S.  187o,  p.  614.  n.  22. 

New  Hebrides  (Mathew). 

1  have  before  me  a  male  and  two  females  of  this  pretty  little  species, 
which  agree  exactly  with  two  in  the  Hewitson  collection  from  Swan 
RiTer ;  also  with  relder's  figure. 

Mr.  Butler,  in  describing  his  species,  evidently  overlooked  Feldei^s 
insect,  at  least  he  makes  no  mention  of  it. 

The  male  is  much  like  the  female,  but  has  the  violaceous  extendinf^ 
almost  to  the  margins  of  both  wings. 

I  am  unable  to  state  positively  whether  this  species  should  be 
placed  in  Nacaduba  or  in  Prosotas,  as  I  have  no  specimen  for  dissect 
tion. 

Nacaduba  deplorans. 

Lampides  deploransy  Butl.  P.  Z.  S.  1875,  p.  614.  n.  23. 

Mare  I.,  Loyalty  Is.  (B.  M,), 

The  type  in  the  British  Museum  is  the  only  example  I  have 
seen.  It  certainly  is  not  the  female  of  N,  biocellata^  as  both  sexes  of 
that  insect  are  in  Messrs.  Grodman  and  Salvin's  collection. 

Nacaduba?  catochloris. 

Lyccenat  catochloris,  Boisd.  Voy.  Astr.,  Lep.  p.  78  (1832) ;  Butl. 
P.  Z.  S.  1874,  p.  286. 

Taiti,  Society  Is.  (Boisd.). 

I  have  not  been  able  to  identify  this  species.  Mr.  Butler  in  1874 
suspected  it  to  be  a  Danis^  but  as  that  genus  is  not  known  to  oocur 
amongst  these  islands  I  think  it  will  probably  turn  out  to  be  a 
Nacaduba. 

Thy80noti8»  Hiibn. 

One  species  only  of  this  genus  has  been  discovered  in  these  islands, 
examples  of  which  are  contained  in  the  British  Museum  and  also  in 
our  own  collection. 
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Thtbonotis  calbdonic*. 

ZgtMna  oaledmiiea,  Feld.  Rase  Nov.,  Lep.  ii.  p.  267,  t.  33.  f.  7 
(1863). 

New  CaleaonU  (Feld.)  {Mut.  D.). 

Mr.  Kirby,  in  his  catalofcue  (p.  346),  places  T.  caUdonica  ks  a 
iTDonym  of  7*.  aehaeffiera,  but  the  whole  upperaide  of  the  male,  with 
ue  exception  of  the  nnal  angle  of  hiod  wings,  is  of  a  ricli  dark  blue, 
in  that  respect  resembling  T.  cepAei*  from  the  Solomon  Islands,  bat 
d«rker.  The  underside  ol  hmd  wing  is  a  most  brilliaot  rich  dark  gold. 

The  appersides  of  the  females  of  T.  tchaeffera,  T.  eepheis,  and 
3L  eaUdaniea  are  pntctically  all  the  same. 


Jamides,  Hubn. 


The  species 
ipposed  to  o 


0  occur  only  in  their  typical  localities,  but  the  numbers 
obtained  by  Mr.  Mathew  and  Mr.  Woodford  prove  that  (his  is  nut 
the  case — J.  woodfordi  baring  been  receiyed  from  Fiji,  the  New 
Hebrides,  and  Tonga  Islands. 

All  the  spedes  are  very  nearly  alike  on  the  undersides,  but 
atthongh  I  have  before  me  a  good  series  of  most  of  the  species  I  am 
uoabk  to  say  that  the  colours  merge  one  into  another. 

Jamiokb  candrena. 

Lyea*a  eamdrena,  Herr.-Schaff.  Stett.  ent.  Zeit.  1869,  p.  74. 
Lampidet  emdrena,  ButL  P.  Z.  S.  1874,  p.  265. 
Viti  Leru  I.,  Ovalau  I.,  Vanua  Valava  I.,  Fiji  Is.  {Berr-SeAaf.). 
The  only  epedmen  I  have  seen  is  one  in  the  British  Museum 
which  Mr.  Butler  informs  me  was  sent  by  Herri ch-SchifTer  under 
his  name.     The  wings  appear  to  be  exactly  the  aame  shade  of  blue 
as  in  iT.  puleAerrima,  but  the  spots  on  the  hind  margin  of  secondaries 
seem  to  be  absent,  and  the  blue  extends  to  the  apex  of  the  nirig. 

Judging  from  Herricb-Schaffer's  description  I  should  have  identi- 
fied the  insect  which  stands  under  the  name  J.  woodfordi  as  his 
species,  because,  first,  he  states  that  it  is  near  £.  lianAma,  Feld.,  which, 
according  to  Dr.  Pelder,  is  similar  to  his  L.  nemea  in  the  coloration 
of  the  upperaide,  and,  secondly,  no  black  borders  are  mentioned  in 
the  male  ;  now  in  the  series  of  J.  wood/brdi  before  me  several  sped- 
mens  have  the  borders  so  aarrow  as  to  be  almost  imperceptible,  and 
until  some  one  is  able  to  compare  the  museum  example  with  the 
actual  type  it  is  impossible  to  oe  certain  what  J.  candrena  really  is. 
Mr.  Miskin,  Ann.  Queensland  Museum,  no.  l,p.  51  (1891),  states 
that  L.  eaneb-rnaisasynonymofi^.  (^=Jamides}  astrapttt,  Feld.,  and 
on  p.  54  gives  N .  Hebrides  as  a  locality  for  L,  bocAia,  Cr.  There  ar~ 
specimens  in  Messrs.  Godman  and  Salvin's  collecrion  of  /.  atlrapU 
from  Amboina,  Ceram,  and  Philippine  Islands;  allthesehavetbeeosti 
portion  of  the  hind  winga  of  a  lighter  and  more  shining  blue  than  th 
rest  of  the  wings,  in  that  respect  differing  from  all  the  island  form 
noted  in  this  paper  and  resembling  the  Indian  L.  boeAtu,  from  whlc 
they  prindpuly  differ  in  baring  nairower  black  ^ucal  borders. 
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Jamidbs  PULCHERRiBfA.    (Plate  XXVII.  fig.  16.) 

JamidcM  pHleiterrtma^  Butl.  Ano.  &  Mag.  Nat.  Hist  ser.  5,  ] 

vol.  xiii.  p.  347(1884)*.  ! 

Tanua  I.'      Mallicollo    I.,    New   Hebrides  {Woodford).    New  \ 

Hebrides  {Mathew).  i 

Two  specimens  in  Messrs.  Grodman  and  Salvia's  coUecdoQ,  ^ 
agreeing  exadtly  with  the  type  in  the  British  Museum. 

Jamides  morphoides. 

Janddes  morphoides^  Butl.   Ann.  &    Mag.  Nat.    Hist.  ser.  5, 
vol.  xiii.  p.  347  (1884)\ 
Lampides  candrena,  Butl.  P.  Z.  S.  1876,  p.  252"". 

Espiritu  Santo  I.,  Pentecost  I.,  Mallicollo  I.,  New  Hebrides 
( fFood/ord),  Montagu  I.,  New  Hebrides  *  \  Tonga  Is.  (Ma- 
thew),  I 

The  single  male  from  Tonga  Is.  in  Messrs.  Gk>dman  and  Salvin's  ' 

collection  has  the  blue  on  the  hind  wing  extending  almost  to  the 
margin. 

Jamidbs  goodenovii. 

Lampides  goodenovii,  Butl.  P.  Z.  S.  1876,  p.  252  ;  Waterfa.  Aid, 
pi.  165.  f.  6(1886). 

Espiritu  Santo  I.,  New  Hebrides  (  Woodford), 
Four  specimens  of  this  insect  in  Messrs.  Grodman  and  Salvin'fl 
collection  are  all  from  Espiritu  Santo  Ishmd.  Mr.  Butler  describes 
the  type  as  a  female ;  it  is  a  male,  and  a  female  before  me  is  withoat 
the  metallic  gloss  and  has  the  borders  considerably  browner  and 
also  broader,  especially  in  the  hind  wing. 

Jamidbs  woodfordi. 

Jamides  woodfordii^  Butl.  Ann.  &  Mag.  Nat.  Sist.  ser.  5, 
vol.  xiii.  p.  346  (1884). 

Jamides  campanulata^  Butl.  ibid.  p.  346  (1884). 

Jamides  lobelia,  Butl.  ibid.  p.  347  (1884). 

New  Hebrides  (Mat hew),  Ton^  Is.  (Maihew).  Viti  Levu  I., 
Mango  I.,  Fiji  Is.  (Woodford).  Vanua  Levu  I.,  Fiji  Is.  (B.  Jf.). 
Fiji  Is.  (Mathew). 

There  are  before  me  a  large  number  of  this  insect  from  the  Fiji 
Islands,  which  varies  a  good  deal  in  the  width  of  the  black  borders 
and  also  in  the  colour  of  the  underside. 

I  have  before  noted  (P.  Z.  S.  1891,  p.  367)  that  J.  campamdats 
cannot  be  separated  from  J.  woodfordi,  and  after  carefully  examining 
the  type  of  J.  lobelia  I  cantK>t  admit  it  as  anything  but  a  dwarf 
specimen  of  J.  woodfordi. 

Jamides  petunia. 

Jamides  petunia,  H.  H.  Druce,  Ent.  Mo.  Mag.  vol.  xxiii.  p.  203 
(1887). 

Fiji  Is.  (Mus.  Druce). 

It  has  been  suggested  to  me  that  the  specimens  whieh  I  described 
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are  only  J.  wwdforH  subjected  to  the  action  of  damp.  They  are 
dark  bluish  bronze  and  have  a  very  distinct  appearance,  and  for  the 
present  I  think  it  better  to  keep  them  separate.  There  are  no  speci- 
mens in  any  other  collection  that  I  have  seen  which  are  anything 
like  them. 

Jamides  RATAy  sp.  n.    (Plate  XXVIL  fig.  15.) 

c^.  Brilliant  morpho  blue;  general  appearance  of  typical 
J.  woodfordit  but  hind  wing  without  bluish-white  borders  to  black 
spots  on  outer  margin  ;  colour  of  J.  morphoides.  Underside  as  in 
/.  wiorphoidet. 

Expanse  l^  inch. 

New  Hebrides  (Mathew).     Fiji  Is.  (Mathew). 

The  type  in  Messrs.  Godman  and  Sidvin's  collection  and  a  speci- 
men in  our  own  from  Fiji  Islands  are  identical.  This  may  prove  to  be 
a  variety  of  J,  morphoides,  but  a  good  series  of  that  species  from  the 
New  Hebrides  does  not  show  any  variation. 

Jamides  carissima.    (Plate  XXYII.  fig.  17.) 

Lampides  carissima^  Butl.  P.  Z.  S.  1875,  p.  615,  pi.  Ixvii.  ff.  3,  4 ; 
Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  xi.  P*  417  (1883). 
?  Jerap.  1  argentina,  Pritt.  Stett.  ent.  Zeit.  p.  274.  no.  32  (1867). 

Erroraango  I.,  New  Hebrides  (Buil,).  Espiritu  Santo  I.,  Pentecost 
I.,  New  Hebrides  (  Woodford).  New  Hebrides  {Mathew).  Tonga  Is., 
Fiji  Is.  {Mathew).  Samoa  Is.  {B,  M,),  Tongatabu  ('  Challenger' 
Exped.). 

A  good  series  of  specimens  not  varying  to  any  appreciable  extent, 
and  distinguished  at  once  from  J.  woodfordi  by  their  much  darkor 
and  richer  blue.  Lampides  {^Jamides)  phaseli^  Mathew(the  types 
of  which  are  now  in  Messrs.  Grodman  and  Salvin's  collection),  from 
the  Claremont  Islands,  and  which  we  have  also  from  N.  Austraha,  is 
allied  to  this  species,  but  is  much  more  plumbeous  on  the  upperside 
and  on  the  underside  the  white  lines  appear  much  more  distinct.  Mr. 
Miskin,  in  the  Annals  of  the  Queensland  Museum,  no.  1,  p.  59  ( 1 89 1 ), 
places  this  species  in  the  genus  Lycanesthes,  which  is  certainly  an 
error,  as  its  hind  wing  possessing  one  tail  only  immediately  shows.  It 
will  be  observed  that  in  the  same  paper  Mr.  Miskin  places  17  species 
in  Lampides,  referred  to  '^  HUbn.,  Moore,  Dist.,  and  De  Nic^ville," 
but  none  of  these  authors  use  this  name  for  any  of  the  species  he 
places  under  it. 

It  is,  I  think,  possible  that  the  insect  described  by  von  Prittwitz 
may  prove  to  be  the  same  as  Mr.  Butler's «/.  carissima,  but  without 
examining  the  type  I  fear  it  is  impossible  to  be  certain. 

Jamides  wauleri,  sp.  n.     (Plate  XXYII.  figs.  13,  14.) 

d  •  Allied  to  «/•  carissima,  but  slightly  darker  blue  and  with  the 
borders  blacker,  more  distinct,  even,  and  not  widening  out  at  the 
apex  as  in  that  species.    Underside  rather  greyer  and  the  white  lines 

s  distinct. 

$ .  Close  to  J.  carissima^  $ ,  but  less  blue  on  the  disks  and  the 


\ 
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borders  doll  black,  not  brownish  black  as  in  that  species.  Underside 
as  male. 

Hind  wings  without  linear  tails. 

Expanse,  d  1-1^,  2  1^^-11  inch. 

Aitntaki  I.  {J,  J.  Walker).  Rarotonga  I.  (  Walker  Sf^  Matkew). 
Cook  Is. 

Although  a  species  of  Nacaduba  (ardatee)  is  known  to  have 
tailed  and  tailless  forms,  I  think  it  is  impossible  to  consider  this 
insect  the  same  as  J.  earUeima,  as  they  do  not  occur  together.  The 
other  distinctions,  though  slight,  seem  constant.  There  are  two  pairs, 
including  the  types,  in  Messrs.  Godman  and  Salvin's  collection,  and 
one  in  our  own.  This  is  the  only  species  in  the  genus  without  the 
usual  tail.     The  species  is  also  in  the  British  Museum. 

Lampides,  Hiibn. 
Lampides  evankscens. 

Lampides  evanescent,  Butl.  P.  Z.  S.  1875,  p.  G15. 

Mallicollo  I.,  Pentecost  I.,  New  Hebrides  {Woodford), 

This  is  a  common  insect  in  the  New  Hebrides,  :and  also  in  the 

Solomon  Islands,  but  I  hare  not  seen  it  or  any  representative  of  the 

genus  from  any  of  the  islands  further  eastward. 

Catocbrysops,  Boisd. 
Catochrysops  cnejus. 

Heeperia  cnejus,  Fabr.  £nt.  Syst.  Supp.  p.  430  (1798). 

Lyaena  samoa^  Herr.-Schaff.  Stett.  ent.  Zeit.  1869,  p.  73.  n.  30 

Catochrysops  patala,  Butl.  (nee  Rollar)  Ann.  &  Mag.  Nat.  Hist. 
ser.  5,  vol.  xiii.  p.  346  (1884)'. 

New  Hebrides  (Mathew).  Erromango  I.,  New  Hebrides^.  Suva, 
Yiti  Levu  I.,  and  Mango  I.,  Fiji  Is.  (  Woodford).  Levuka,  0?alau  I., 
Fiji  Is.  (Mus.  D.). 

Two  females  in  Messrs.  Godman  and  Saivin*s  collection  from  New 
Hebrides  have  the  hind  wings  on  the  upperside  greyish  white, 
excepting  the  costal  margin,  which  is  light  brown. 

Catochrysops  platissa. 

Lycana  platissa,  Herr.-Schaff.  Stett.  ent.  Zeit.  vol.  xxx.  p.  74, 
pi.  iv.  f.  20,  ?  (1869). 

Lyenena  kandarpa^  var.  caledoniea,  Feld.  Verb,  zool.-bot.  G^.  zii. 
p.  495(1862). 

Mallicollo  1.,  New  Hebrides  (Woodford  ^  Mat  hew).  N.  Cale- 
donia. Rotumah  I.  (Mathew).  Levuka,  Ovalau  I.,  Fiji  Is.  (Mus.  D.). 
Samoa  Is.  (Mathew)  (Mus.  O.  ^  S.). 

I  am  still  of  the  opinion  that  the  species  inhabiting  these  islands 
should  be  separated  from  C.  strabo,  Fabr.,  but  not  having  seen 
Herrich-Schaffer's  type  it  is  impossible  to  say  whether  the  insects 
before  me  represent  his  species.  Felder's  Lye  kandarpOt  var.  eale^ 
daniea,  from  New  Caledonia  is  an  older  name  for  the  same  insect. 
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bat  as  it  ia  well  known  under  the  name  0.  platUsa  I  do  not  care  to 
sanest  another  alteration  in  its  sjnonymj. 

The  specimens  I  have  examined  snow  considerable  variation  in 
size  (some  spedmens  from  Samoa  Islands  beine  little  more  than  half 
that  of  others  from  the  New  Hebrides)  and  also  in  coloration, 
some  which  I  consider  typical  haying  a  grejish-black  outer  marginal 
line  only,  whilst  others  haye  the  apex  and  outer  margin  broadly 
greyish.  The  undersides  also  show  considerable  differences — some 
haying  the  spots  and  bands  brownish  and  distinct,  m  others,  a^n» 
they  are  almost  concolorous  with  the  ground-colour  of  the  wmgs. 
These  yariations  cannot  be  traced  to  any  particular  locality,  as  a 
series  from  each  shows  all  intermediates  and  extremes. 

Tarucus,  Moore. 
Takvcvb  plinius. 
Hetperia  pUmuSy  Fabr.  Ent.  Syst.  yol.  iii.  pt.  1,  p.  284  (1793). 

Vat^  I.,  New  Hebrides  {Mathew)  (Mus.  G.  4r  S,). 

Bir.  Miskin  considers  that  the  Australian  insect  should  stand 
under  the  name  pieudocatsiua,  Murray.  Such  being  the  case,  he 
must  admit  that  T.  pUnius  and  T,  pseudoeasHus  occur  together,  as 
we  possess  specimens  from  India  and  Africa  agreeing  exactly  with 
others  from  Australia.  Mr.  Mathew  obtained  a  number  of  this 
insect  in  the  New  Hebrides,  but  I  haye  seen  it  from  none  of  the 
blands  eastwards. 

There  is  in  Messrs.  Godman  and  Salyin's  collection  a  single  female, 
formerly  in  Mr.  Mathew*s  collection,  labelled  New  Britain. 

POLYOMMATVS,  LatT. 
POLYOMMATUS  BiVriCUS. 

FapUio  b€etieus,  Linn.  Syst.  Nat.  i.  2,  p.  789  (1767). 
Lyetena  taitensis,  Boisd.  Yoy.  Astr.,  L^p.  p.  77  (1832). 
Law^pide9  taUeniis,  Butl.  P.  Z.  S.  1876,  p.  252. 

Espiritu  Santo  I.,  New  Hebrides  (Woodford).  New  Hebrides 
(Matkew).    Tahiti,  Society  Is.  (Boisduval). 

The  specimens  before  me  agree  exactly  with  some  in  our  collection 
from  W.  and  S.  Africa,  but  are  smaller  and  less  densely  covered  with 
coarse  scales  than  is  usual  iu  European  examples.  There  can,  I 
think,  be  no  doubt  that  Boisd uyal's  name  is  a  synonym. 

Arhopala,  Boisd. 

Tins  genus  apparently  ends  its  range  in  the  Solomon  Islands,  as  no 
q>ccies  of  it  has  been  recorded  to  the  eastward. 

DsuDORix,  Hew. 

This  genus,  although  well  known  to  inhabit  N.  Australia  and  New 
Guinea  with  its  adjacent  islands,  is,  so  far  as  I  am  aware,  recorded 
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here  for  the  first  thne  from  these  isknds.  The  species  most  either 
be  very  rare  or  very  local,  or  we  should  have  seen  specimens  before 
this. 

Dbudorix  biathbwi»  sp.  n.     (Plate  XXVII.  fig.  9.) 

$ .  Upperside.  Fore  wing  rich  dark  brown,  darker  in  the  cell, 
with  a  confined  disk  of  brownish  orange;  hind  wing  a  uniform  cupreous 
oliiraceous  brown,  lobe  with  a  black  centre  boraered  inwardly  wiUi 
orange-red»  outwardly  with  a  few  metallic-blue  scales. 

Underside  pale  ashen  grey,  with  rather  darker  white-bordered  bands 
arranged  much  as  in  D.  epiJarbtUj  Moore,  but  that  on  the  fore  wing 
extending  nearer  to  the  inner  margin,  and  those  on  the  hind  wing  being 
more  compact  and  placed  altogether  nearer  to  the  base.  The  black 
spot  between  the  lower  median  ner?ules  broadly  bordered  inwardly 
with  light  metallic  blue  ;  a  large  metallic-blue  patch  between  this 
spot  and  the  lobe  and  a  metalQc-blue  line  along  the  anal  margin  as 
in  D.  epiJarboB. 

Head  whitish ;  thorax  above  greenish ;  below,  together  with  legs, 
concolorous  with  wings.  Abdomen  pale  buff  below,  greyish  brown 
above.  Cilia  of  fore  wing  above  and  below  yellowish  brown ;  of 
hind  wing  paler  white  towards  anal  anele.  Antennse  black,  spotted 
with  white  and  tipped  with  red.  Palpi  whitish,  tipped  with  black. 
Tail  black,  lower  edge  and  tip  white  ;  half  as  long  as  m  P.  epijarhoi, 
or  any  other  true  Deudorix^  and  considerably  broader. 

Expanse  1^  inch. 

New  Hebrides  {O.  F.  Mathew)  {Mus.  G.  ^  8.). 

Mr.  Mathew  only  obtained  one  specimen  of  this  interesting  spedes, 
a  female,  and,  judging  from  its  bright  coloration,  the  male  should  turn 
out  to  be  an  insect  of  exceptional  brilliancy.  It  is  quite  distinct  from 
every  other  species  of  the  group. 

EXPLANATION  OF  PLATE  XXVll. 

Fig.  1.  Zizera  labradus,  Gbdt,  (S,  p.  435. 

2.  „    lulu,  listhew,  (S,  p.  436. 

3.  Naoachiba  vitietmSf  Butl.,  (S,  p.  437. 

^'  »»  >»  ^1^  + »  P»  437. 

5.      „  Mtmotffiau,  sp.n.,  c^,  p.  437. 

^-      »  »  t>      $,p..437. 

7.      „  nowB'-hebridenm,  sp.  n.,  d^i  p*  438. 

O.  fl  I,  „  ly  Hh   »    P«     «50. 

9.  Deudorix  mathewif  sp  n.,  $ ,  p.  446. 

10.  Nacadiiba  nebulosa,  sp.  n.»  c^,  p.  4^. 

11.  M  „  „        5,  p.  440. 

12.  .,  Jhrinda,  ButL,  $ ,  p.  438. 

13.  Jamides  waikeri,  sp.  n.,  ^ ,  p.  443. 
1^       i»  »•         »»         +»  p«  44o, 

15.  »,        AacKKi,  8p.n.,  (5*,  p.443. 

16.  „        pulcherrima,  ButL,  cT  •  P*  442. 

17.  M        carimnui,  Butl.,  d^»  P*  443. 

18.  NacadMba  mallicdlo,  sp.  n.,  $ ,  p.  439. 
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6.  On  the  Geographical  Distribution  of  the  Land-MoUusca 
of  the  Philippine  Islands^  and  their  Relations  to  the 
Mollusca  of  the  neighbouring  Groups.  By  the  Rev.  A. 
H.  CooKE^  M.A.,  F.Z.S.,  Fellow  and  Assistant-Tutor  of 
King's  College^  Cambridge. 

[BeoeiTed  April  20, 1892.] 

The  Land-Mollusca  of  the  Philippines  may  be  regarded  as  con- 
sisting of  two  classes,  those  belonging  to  peculiar  genera  or  subgenera 
developed  after  the  final  separation  of  the  group,  and  those  belonging 
to  genera  or  subgenera  common  to  the  neighbouring  islands.  These 
latter  may  again  be  subdivided  into  (1)  Indo-Malay  and  (2)  Moluccan 
and  Polynesian  genera,  according  as  the  metropolis  of  their  deve- 
lopment lies  to  the  S.W.  or  the  S.£.  of  the  Philippine  group. 

The  object  of  the  first  part  of  this  paper  is  to  examine  the  distri- 
bution of  the  genus  Coehlostyla  amongst  the  different  islands  of  the 
Philippine  group.  The  Philippines  are  distinguished  from  every 
other  group  throughout  the  Pacific,  except  the  Sandwich  Islands^  by 
the  possession  of  an  almost  wholly  peculiar  and  very  conspicuous  genus 
of  Laod-Mollusca,  of  striking  beauty  in  form  and  ornamentation^  and 
exceedingly  rich  in  species  \  The  genus  falls  into  15  subgenera,  the 
majority  of  which  are  on  the  whole  fairly  well  marked,  although  the 
distinction  between  several  of  them  is  somewhat  arbitrary.  Not  a 
single  island  is  without  its  representative  of  the  genus,  and  the 
qpedes  and  even  the  subgenera  are  frequently  much  restricted  in  the 
area  of  their  distribution.  The  whole  genus  thus  forms  an  interesting 
due  by  which  to  examine  the  problem  of  the  ancient  relationship  of 
the  different  islands  to  one  another. 


Preliminary  Remarks  on  the  Subgenera  o/*  Coehlostyla. 

I  have  followed  Semper  ^  in  regarding  Axina  and  Corasia  as  true 
Ooehlo$tyUB^  and  von  Mollendorff  in  adding '  Chloraa  and  *  Plyeho^ 
Mhfla  and  excluding  ^  Phcenieobiue.  Semper  admits  that  the  only 
distinction  between  CoMostyla  and  Ohlorcea  is  that  the  latter  exhibits 
some  small  anatomical  difference  in  the  genital  apparatus,  and  this, 
as  von  Mollendorff  justly  remarks,  is  hardly  sufficient  reason  for 
keepbg  it  separate.    The  division  of  subgenera  adopted  by  Semper 

*  Aboat  240  are  enumerated  by  Hidalgo,  *  Joum.  de  Oonch/  3"  86r.  xxrii. 
1887,  ppn  11 1-192  ;  but  the  lift  might  be  oonmderably  narrowed  hj  the  reduction 
of  many  "  spedee"  to  the  rank  of  varieties,  and  the  exclusion  of  sereral  which 
■re  not  trae  CockUutyla, 

'  'Bflisen,'  n.  iii  pp.  190, 166. 

*  Nadir.  maL  OeMU.  zx.  1888,  p.  99. 
«  iM.  p.  65. 

*  Aid.  zziiL  1891,  p.  20a 

31* 
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in  the  'Reisen'^  is  admitted,  eyen  by  its  author,  to  be  hardly 
satisfactory.  But  there  is  practically  a  general  agreement  between 
Semper  and  Pfeiffer  \  since  both  agree  in  the  limitations  represented 
by  aboat  10  of  the  subgenera,  the  chief  points  of  difference  arising 
with  regard  to  the  respective  limits  of  Calocoehlea  and  HeUeostylay 
of  Helieobulimus  and  Orthostylus,  of  Orthostylus  and  CamatruM, 
and  the  restriction  of  Ganistrum  proper.  The  distinction,  if  any, 
between  some  of  these  groups  is,  unless  and  until  some  definite 
anatomical  difference  is  established,  at  best  arbitrary.  After  careful 
consideration  I  have  decided  to  abolish  HelieohUimus  altogether, 
merging  it  in  Orthostylus,  The  species  are  in  any  case  few  (Pfeiffer 
enumerates  only  5,  and  one  of  these,  ^raiM/i^,  Pfr.,  is  better  classified 
as  Calocoehlea)^  and  different  authorities  are  much  at  issue  with 
r^ard  to  referring  specific  forms  to  one  group  or  the  other.  This 
seems  sufficient  reason  for  refusing  to  draw  a  line  between  them. 
With  regard  to  Orthostylus  and  Ganistrum  (Pfr.X  there  is  a  very 
long  series  of  forms  ultimately  connecting  such  typical  Orthostyli  as, 
e.  g.,  daphms,  Brod.,  and  rufogaster^  F^r.,  with  elongated  shells  like 
camelopardaliSf  Brod.,  and  nympha^  Pfr.  But  the  extremes  are  so 
wide  apart  that  it  may  be  worth  while  to  try  to  separate  them,  and 
I  do  so  by  regarding  pictor^  Brod.,  as  a  sort  of  border-line  form, 
removing  it  from  Orthostylus,  and  considering  it  and  all  the  more 
elongated  forms  as  belonging  to  a  separate  group  (Hypselostyla^ 
Mts.).  This  group  is  practically  identical  with  Semper's  '  Elongatm, 
for  there  is  strong  ground  for  restricting,  with  Semper,  the  group 
Ganistrum  to  a  peculiar  section  of  shells',  the  type  of  which  is 
ovoidetti  Lam.  {^uzonica,  Mdrch,8=et<ryjr(ma,  Pfr.;- 

The  localities  given  in  each  case  have  been  most  carefully  con- 
sidered, and  no  species  has  been  taken  into  account  whose  locality 
is  not  regarded  as  authoritative.  Thus  the  locality  *  Philippines,'  so 
often  given  by  the  older  writers,  is  useless  for  the  present  purpose, 
and  species  not  further  localized  (a  considerable  number)  have  been 
neglected  altogether.  Recent  investigation  has  been  more  exact  in 
its  record  of  iocaUties,  and  in  the  present  paper  180  species  in  all  are 
brought  to  account.  Further,  it  has  been  found  necessary  to  Q^lect 
Cuming's  authority  as  establishing  any  locality  whatsoever,  "niose 
&miliar  with  his  method  of  preserving  localities  will  understand  this, 
and  it  need  only  be  added  that  Semper  and  von  Mollendorff  are 
continually  at  issue  with  him.     He  may  be  taken  as  confirming,  but 

'  (1)  Chrasia,  (2)  CallioochHas,  (3)  Qlobosa,  (4)  Hypamelana,  (5)  Cinerea, 
(6)  Axina,  (7)  Belicostyla,  (8)  Orustia,  (9)  Spharica,  (10)  Cochhdrytu,  (11)  Or- 
thoetylus,  (12)  Ehngata,  {mPhengus,  (14)  Eudoxus,  (15)  Canisinm,  (16)  Pro- 
chUuB,  (17)  ChrvsaUis,  (18)  Phcmicobius. 

^  NomencL  HeL  Yiy.  pp.  202-212.  Von  Mollendorff*8  paper  on  the  sub- 
generic  olaBsifieation  of  Chchlostyla  (Jahrb.  deutsoh.  mal.  Gfesell.  xii.  p.  72) 
plaoeB  the  diyergenoe  at  its  maximum. 

^  Semper, '  Beisen/  IL  iii.  p.  219,  places  in  this  section  the  following  roeoies : — 
stahilts,  Shy.,  ewyzona^  Sby.,  ovoiaea.  Lam.,  helcheri,  Pfr.,  balanouks,  Jon., 
brevkulus,  Pfr.,  cinerosa,  Pfr.,  dilataia,  Pfr.  I  should  agree  with  him  with 
reflnrd  to  the  first  flye ;  cineroM  is  probably  a  var.  of  satyruB,  Brod.,  which  is 
a  Hypselostyla ;  the  remaining  two  appear  doubtfuL 
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nerer  as  establishing,  a  locality.  The  main  authorities  are  the  two 
authors  just  mentioned,  UidalgOy  von  Martens,  and  Dohrn. 
Hidal^*8  work  requires  special  watchfulness,  but  on  the  whole  his 
localities  are  trustworthy.  No  locality  from  Ffeiffer  has  been  accepted 
unconfirmed. 

No  especial  care  has  been  taken  to  weed  out  synonymous  species. 
This  would  inyolye  another  heayy  piece  of  work,  and  would  not 
materially  a£Pect  the  results  arrived  at. 

Distribution  of  the  Subgenera  of  Cochlostyla  \ 
1.  Chlorjli. 

iMMon^  6 :  benguetensis,  Semp.,  geotrochus,  MoUf.,  hanleyi, 
Pfr.,  gmeliniana,  Pfr.,  antonii,  Semp.,  hugeli,  f^.  (all  N. 
Luzon  except  hiigeli,  which  occurs  also  in  Central  Luzon). 

Marinduque,  2  :  amoena,  Pfr.,  ^fibula,  Brod. 

MindorOf  2  :  thersites,  Brod.,  constricta,  Pfr. 

CebUf  2  :  Jlbula,  Brod.,  sirena,  Brod. 

MvukmaOf  1 :  sirena,  Brod. 

Tobias,  1 ;  tbyope,  Brod. 

Sibuyam,  1  :  dryope,  Brod. 

Lubant  1 :  fibula,  Brod. 

This  subgenus  is  widely  distributed  without  being  specially  cha- 
racteristic or  any  island.  It  is  not  recorded  from  the  large  islands  of 
Leyte  and  Samar,  nor  from  S.  Luzon,  which  is  closely  related  to 
them.  The  true  position  of  the  so-called  CMoraa  pelewana,  Mouss., 
from  the  Pelew  Islands,  cannot  be  said  to  be  ascertained  as  yet. 

2.  AXINA. 

Lueon^  3:   garibaldiana,  D.  &  S.,  kobelti,  Mollf.,  schaden- 

bergi,  Mollf. 
Cebu,   6 :   magistra,  Pfr.,  zebuensis,    Brod.,   cumingi,    Pfr., 

moreleti,  Pfr.,  carbonaria,  Shy.,  phloiodes,  Pfr. 
Siqu^or,  1 :  siquijorensis,  Brod. 

The  distribution  of  this  subgenus  is  remarkably  broken.  It 
appears  to  replace  Caloeoehlea  b  Cebu,  and  to  be  replaced  by  it  in 
all  the  other  islands  except  Luzon. 

3.  CORASIA. 

*  Babuyanes,  3:  *  elisabethss,  O.  Semp.,    *albaiensis.    Shy., 

^  halichlora,  O.  Semp. 
Luzon,  8:    ^Maiensis,  Sby.,   psittaciua,  Desh.,  erubescens, 

Semp.,  pudibunda,  Semp.,  liyido-cincta,  Semp.,  aurata, 

Sby.,  irosinensis.  Hid.,  csBrulea,  MoUf. 

*  A  Tery  small  islAnd,  lying  quite  dose  to  a  large  one,  with  but  little  depth  of 
water  between,  is  regarded,  for  the  present  purpose,'  as  forming  part  of  the 
larger  island. 

'  SpedeB  it€Uieieed  are  found  on  more  than  one  island. 
'  WiuibetluB  and  haUddora  from  Oalayan  L,  albaiensis  from  Gamiguin  de 
Luton. 

*  These  species  may  possibly  be  classifled  as  Calooochlea, 
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Mimdoro^  2  :  papyraeea^  Bred.,  offrota^  Bve. 

CatanduaneSf  2 :  reginse^  Brod.,  papyracea^  Bred. 

lliarinduque,  1 :  Jilaris,  Yal. 

TablaSy  2 :  intorta^  Sby.,  mgrata^  Rye. 

NeffTOt,  2 :  vtr^o»  Brod.,  iniorta,  Sby. 

(706v,  5  :  affrcta,  Rye.,  vtr^ro,  Brod.,  papyracea,  Brod.,  M/or^a, 

Sby.,  magtanensis,  Semp. 
LfffkHMona,  1  :  limaDsanensis,  Semp. 
BoAo/»  3  :  yalendensii,  Eyd.,  soragiDoaa,  Pfir.,  hUoria,  Sby. 
Panoy,  1 :  intorta,  Sb^. 

Siquijor,  3 ;  broderipii,  Pfr.»  papyraeea^  Brod.,  tn^or^a,  Sby. 
Mindanao^  8 :    puella,   Brod.,  cromyodes,  Pfr.,  JUarU,  Yal, 

tmyo,  Brod.,  /aM,   Pfr.,  zatnboanga,  H.  &  J.,  M^to, 

Sby.,  saranganica,  Mollf. 
Banian^  1 :  j!iim6oaii^<e,  H.  &  J. 
SoO'loo,  1 :  /oM,  Pfr. 

This  appears  to  be  the  only  subgenus  of  Chthlostyla  not  peculiar 
to  the  Philippines,  if  the  species  referred  to  it  be  correctly  assigned. 
It  occurs  also  in  Tukan  Bessi  (off  S.E.  Celebes),  perhaps  in  the 
Tular  Islands  (between  Gilolo  and  the  southern  point  of  Mindanao), 
in  Amboyna,  in  New  Guinea,  and  in  the  Solomon  Islands.  It  may 
be  doubted  whether  any  of  these  extra-Philippine  species  are  really 
Cochiottyla  \ 

4.  Calocochlka. 

Babuyanes,  3  :  '  pulcherrima,  Sby.,  damahoyi,  Pfr.,  chrysochila, 

Sby. 
i^i^ofi,  8  :  festiya,  Don.,  dataensis,  O.  Semp.,^oii(/«ra,  Sby^ 

baillaudi,  Desh.,  dubiosa,  Pfr.  (also  in  Alabat),  puleker- 

rivMf  Sby.,  ponderosa,  I^r.,  erythrospira,  Mollf. 
Catanduanes,  2 :  coronadoi.  Hid.,  norrisU,  Sby. 
Mindoro,  4 :  melanochila,  Val.,  roissyana,  F^r.,  dimera,  Jon. 
TabUu,  1 :  cocomelos,  Sby. 
Sibuyan,  2  :  eocomelos,  Sby.,  samareiuis^  Semp. 
Samary  5  :  gonifera,  Sby.,  narrmi^  Sby.,  speciosa,  Jay,  sawmr- 

ensisy  Semp.,  cryptiea,  Brod. 
Leyte,   6:   gonifera,   S^y-»  norrisn,   ^^7-9    coranadoi.    Hid., 

spTumion,  Sby.,  cretata,  Brod.,  fragilis,  Sby. 
SuriyaOf  1 :  latitans,  Brod. 
PanaoHf  1  :  panaensis,  Semp. 

Boholy  3 :  spharian,  Sby.,  latiians,  Brod.,  pan,  Brod. 
Mindanao,    11:    '  chlorochroa,    Sby.,    '  mindanaensis,    Sby., 

goniftra,  Shy.,  cryptica,  Brod.,  spharion,  Sby.,  dree,  Pfr., 

depressa,   Semp.,   cineracea,    Semp.,    lignicolor,    MOllf., 

retusa,  Pfr. 

*  Fifldier  and  Oroese  (MisB.  Scient  Hex.  p.  296)  actually  deseribe  aa  (hnum 
a  shell  from  Mezioo. 

'  All  three  species  from  Oalayan  I.,  pulcherrima  also  from  Babuyan  I. 
'  Oamigttin  only. 
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Evenly  distributed  over  almost  all  the  ^oup,  except  where  re- 
placed by  Axina  (Cebu,  8iqaijor).  One  species  {mm\fera)  is  common 
to  Luzon,  Leyte,  Samar,  and  Mindanao.  A  group  within  this  group 
(Semper'8ctii«rf€e),  consisting  of  erypiica^latitans,  cntata,  panaeiuis, 
and  eineracea^  occurs  in  the  contiguous  islands  of  Samar,  Leyte, 
Surigaoy  Panaon,  Bohol,  and  Mindanao,  but  not  in  Luzon. 

5.  HsiJCOSTYIiA. 

iMgan,  14 :  cnrta,  Sby.,  monticula,  Sby.,  annulata,  Sby.,  libata, 
Btc,  mirabilis,  F6r.  (also  in  Alabat),  montana»  Semp., 
fenestrata,  Sb^.,  fumiffata,  Mts.,  balteata,  Sby.,  sphvrica, 
Sby.,  boettgenana,  MoTlf.,  metafirmis,  F^r.  (alao  in  Alabat), 
^  iloGonensis,  Sby.,  hindsi,  Pfr. 

Marinduquey  1 :  mirahUUy  F^r. 

Mindaro,  4 :  orbitula,  Sby.,  tenera,  Sby.,  fhlgens,  Sby.,  hydro- 
phaiia,  Sby. 

OmfCB,  I :  ignobilis,  Sby. 

Tahlo9y  3 :  crossei,  Hid.,  bruguieriana,  Pfr.,  turbo,  Pfir. 

RombUm,  2 :  effuia^  Pfr.,  bembicodes,  Pfr. 

Sibuyafiy  1  :  effuta^  Pfr. 

CehUi  1 :  ^  coUodeSy  Pfr. 

\BohoK  1:  *meiafarmis.  Fir.]. 

One  of  the  few  subgenera  well  represented  in  Mindoro  in  common 
with  other  islands.  It  occurs  on  the  Tablas-Romblon-Sibuyan 
group,  but  is  not  recorded  from  any  other  of  the  central  islands 
except  Cebu  (and  coUodes  is  a  remarkably  aberrant  form),  or  from 
Leyte  and  Samar.  The  species  are  remarkably  peculiar  to  the 
separate  islands. 

6.  COCHLODRTAS. 

Mindoro,  1 :  florida,  Sby. 
BurioM,  1 :  polychroa,  Sby. 

A  subgenus  of  very  restricted  and  apparently  broken  distribution. 
Possibly  '  Burias '  may  turn  out  to  be  incorrect. 

7.  EuDOXUS. 

Lweant  1  ? :  *  chloroleuca,  Mts. 

Catanduanes,  3  f :  ^  ehloroleuea,  Mts.,  leopardus,  Pfr.,  bustoi, 

Hid. 
Mindanao^  6 :  smaragdina,  Rve.,  straroinea,  Semp.,  segle,  Brod., 

cumingi,  Pfr.,  paradoxa,  Semp.,  oriformis,  Semp. 

^  Gmn  in  error  by  Hidalgo  from  Mindanao:  Semper  etpeoially  records  it 
•8  peculiar  to  YIooob,  a  ooupk  of  prorinoee  in  N.  Luson. 

^  Wrongly  giyen  by  Hidalco  from  Zamboanga,  S.  Mindanao. 

'  The  looalitj  is  doe  to  Hidalgo,  but  he  does  not  state  his  authority,  and  there 
mn  be  little  doubt  that  it  is  incorrect  Yon  MoUendorff,  who  collected  in 
Bohol,  does  not  mention  it. 

*  The  claanfioation  of  this  species,  and  its  assignment  to  Luzon,  are  matters 
of  doubt. 
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jrwtic^of  the    o^;^        -e«riai«,  I:  gatyms,  Brod. 

■  «nd  SdY"  *^*eort**    K"°P'  *^  Buligenus  ju»t  reaches 

,.M,  laUntU  ■     ***■  ?****  "'*°''"'  *»•*  '»  entirely  abnent  from 

'■  litre.  '^  **'**a-»'t'\  "??*"*"<*    in    Palawan   and   the 

**hle,  no  other  subgenus  being  repre- 

fotmis,  Sb»       **•    CI 
Eubd,  „,„,.     ^"'    ^lecrw^*-'  nundoroenMS,  Brod.,  chrystlidi- 
"™J  Pwuliar  to  Mi^^''^**.  »«■■  "tonii,  Semp. 

IfWoro.  7 :  fi^^«  , 

'■V**  1:'£^  ■B»Q^'*^-.''"-gata,J«y,porr«ce«,Jay,caIobapt«, 
M^rnH  out  ^^***^^'        "^  ^'^''■'  'y'™'"'*'^"'  Semp. 
^  Jntsoem^^^        ^^ro  and  (possiblj)  the  Cuyos  la. 


AnbutoLt 
/    jlfFSR-x.  *   **De  ipedes  only  koown. 


15- 


"i^  jir  '  ^5 


^^''"CferMd'M  0/  (Ae  tepante  Itlandt. 

MA\—^^VB  group,  nhich  may  at  a  remote  time  have  been 

■Ro!b*'J       with   I'U'O'''  •>"*  "•"'  "  separated  from  it  by  a  deep 

f^vD'^       ^       «-««•  ft""  Psnay.  together  with  lat/fna,  form  almort  ■  group 

.  Tb«*»  "'^  Whii*  i»  oonflned  to  Pamy,  the  OalunuuiM,  PaUwin.  ancl 

.  ^^  »  group.    ,  ^jiioh  islaads  do  the  more  elongated  Hy-puiottgla  ooour. 

T*T  i-B.  in  O'*'^  '^(hority  but  Oumbg'B  for  uaigning  thin  sp.  to  the  Ouyo«  U. ; 

■B^*SC-,  it  »"  *  .oDfflr  to  hare  been  damoTBred  rinywhere  elae,  tiiepe  i.  con- 

*  ^-t  Aot»  *?!,'« Wt  the  lo.^ty  CBj  be  correct 
bat  •*,i,  oro*^  tiBcbr-  mal.  Gesell.  nt.  1888,  p.  65.  A  tablet  in  the  Brit. 
0ao"'i''?i^d'>**'>aijt  in  Ouming'a  hand,  "  Island  of  Luban,  le«T«s  of  trsM." 
'  *^i«^o  ^'^.i  never  been  oonli-med  untU  one  of  von  MSUendorT*  mlleotort 
*^i^I[i»/  '"'^Utwg  ">  Lul^o-  Ifeiffer  daesifled  it  ob  %iai)B(fl,  Trjon  aa 
Iti' '?JJ^p«»**.  (Beiwn.  II.  iii,  p.  181)  was  the  Brat  to  re^  the  ipeoiM  aa 
^""iJat    ^^^/lA^  '^  "*  ^^°^"'<'^^t  augEeaUng,  howerer,  Ihat  •  apaoial 
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cbaDnel,  contaiiiB  representatiTes  of  no  subgenera  which  do  notooenr 
in  Luzon.  Only  two  subgenera  (Corasia  and  Caloeoehlea)  appear 
to  be  found  there. 

Luton, — ^The  great  size  of  this  island,  exceeding  as  it  does  in  area 
all  the  other  islands,  excepting  Mindanao,  taken  together,  and  its 
wide  extension  to  the  6.  and  E.,  cause  it,  besides  deyeloping  a  rich 
fanna  of  its  own,  to  receive  immigrants  from  subgenera  not  incGgenous 
to  it.  Thus  there  is  no  group  which  is  not  represented  on  Luzon, 
with  the  exception  of  those  peculiar  to  Mindoro  and  Luban,  but,  on 
the  other  hand,  there  is  no  group  (except  Pfeifferia)  peculiar  to  it. 
It  is  characterized  by  a  rich  aeyelopment  of  the  four  subgenera 
Corasia,  Caloeoehlea,  Helieostyla,  and  Orthostylus;  its  neighbour- 
hood to  Marinduque  gives  it  its  2  species  of  Phenffus,  to  the  central 
group  its  2  species  of  Hypseloityla,  Catanduanes,  Polillo,  and 
Alabat,  the  three  islands  on  its  eastern  side,  the  fauna  of  which  is 
well  known,  present  no  peculiar  features ;  the  channels  separating 
them  from  Luzon  are  shallow,  and  they  are  practically  a  part  of  the 
main  island. 

Marinduque. — ^This  island,  although  in  other  respects  closely 
related  to  Luzon,  stands  out  distinct  trom  it  in  several  respects,  and 
is  by  no  means  so  closely  related  to  it  as  the  islands  just  mentioned. 
The  channel  separating  it  from  Luzon  is  deep,  and  apparently  only 
just  fails  to  exceed  100  fathoms  in  depth  throughout  its  length. 
It  is  the  metropolis  of  the  subg.  Phengus^  7  out  of  the  9  known 
species  being  found  there.  No  species  of  Caloeoehlea^  so  abundant 
in  Luzon,  appears  to  occur.  Orthostylus  is  abundant,  and  Hypseto- 
siyla  is  represented  by  one  species. 

Leyte  and  Samar, — ^These  two  islands,  which  are  separated  from 
one  another  by  a  very  narrow  and  shallow  channel,  are  closely  related. 
The  San  Bernardino  channel,  which  separates  Samar  from  Luzon,  is 
not  of  great  depth,  and  accordingly  no  subgenus  occurs  on  these  two 
islands  which  does  not  also  occur  on  Luzon.  On  the  other  hand, 
the  Surigao  passage,  which  separates  Leyte  from  Mindanao,  is,  at 
least  in  part,  of  considerable  depth,  and  we  find  accordingly  that 
two  out  of  the  three  subgenera  hitherto  recorded  from  Levte  do 
not  occur  in  Mindanao.  Neither  of  the  islands  can  be  said  to  be 
well  explored.  Only  Caloeoehlea  and  Orthostylus  are  recorded  from 
Samar,  and  the  same  two,  together  with  Hypselostyla^  from  Leyte. 

Burias  and  Masbate, — The  subgenus  Canistrum,  so  far  as  our  in- 
formation goes,  appears  to  be  peculiar  to  these  two  islands.  This  is 
the  more  strange,  because  the  channel  separating  them  from  Luzon 
and  from  Samar  is  of  no  great  depth,  and  the  stretch  of  sea  between 
Masbate  and  the  N.  coasts  of  Negros  and  Cebu  is  the  largest  piece 
of  shallow  water  in  the  Philippines,  scarcely  exceeding  30  fathoms 
at  any  point.  Eastward  of  Burias  and  Masbate  the  depths  are  con- 
siderable, and  completely  separate  these  islands  from  the  Tablas- 
Romblon-Sibu}  an  group.  Ticao  does  not  appear  to  have  been 
explored.     Orthostylus  is  abundant  on  Masbate. 

Tablas^  Botnblon^  Sibuyan. — ^These  three  islands,  which  are 
separated  by  very  deep  water  from  all  their  neighbours,  are  closely 
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related  to  one  another.  The^  hare  no  sabgenus  pecoliar,  but  thor 
general  relations  are  rather  with  Luzon  than  with  the  central  islands. 
One  species  of  Phengus  indicates  relations  with  Marinduqne,  while 
the  complete  absence  of  Hypselostyla^  so  common  in  Panaj^  separates 
them  from  the  central  group. 

Cebu  and  BohoL — ^These  islands,  with  Panay,  are  the  metropolis 
of  Hypselotttfla,  which  has  spread  northward  to  Luzon.  Both  are 
sharp^  separated  from  Mindanao,  smce  neither  Orthoityku,  which 
is  abundant  in  Cebu  and  Bohol»  nor  Bypselostyla  is  represented  in 
that  island,  while  on  the  other  hand  Eudaams,  which  is  abundant  in 
Mindanao,  is  entirely  absent  from  Cebu  and  Bohol.  Corasia  is 
abundant  in  both  islands ;  Axina  is  not  recorded  from  Bohol,  while 
it  is  abundant  in  Cebu,  which  indeed  contabs  6  out  of  the  10  existing 
species.  Caloeochlea^  on  the  contrary,  which  is  entirely  absent  from 
Cebu,  occurs  freely  in  Bohol '. 

Fanay. — ^This  island  appears,  on  a  consideration  of  its  fauna,  to 
be  rather  isolated ;  but  perhaps  this  may  be  accounted  for  by  the 
fact  that  its  nearest  neignbour,  Negros,  has  been  scarcely  explored. 
Its  relations  are  with  the  central  group,  Hyptelostyla  being  abundant 
and  all  its  species  peculiar  to  Panay.  Orihostylua  is  the  only  other 
subgenus  known  to  occur.  Thus  no  connection  is  indicated  with 
the  Tablas-Romblon-Sibuyan  group  or  with  Mindoro. 

Mindanao  (including  Surigao  and  Camiguin). — ^This  great  island 
presents  some  remarkable  features.  Axina  is  entirely  absent,  while 
Calocoehlea  is  exceedingly  abundant.  Corona  appears  to  he  con- 
fined to  the  extreme  S.,  where  it  is  abundant.  PkenguB,  Helieo^tyla, 
and  Coehlodryaa  are  absent,  and,  what  is  more  remarkable,  Ortho- 
stylus  and  Hypseloatyla^  so  abundant  on  Cebu  and  Bohol,  do  not 
occur,  thus  mdicating  a  rery  considerable  severance  between 
Mindanao  and  the  central  islands.  The  channel  immediately  north 
of  Mindanao  is  not  well  surveyed,  but  appears  undoubtedly  to  be  of 
very  considerable  depth,  185  fathoms  having  been  recorded  by  the 
'  Challenger '  close  under  the  N.  coast  of  Camiguin.  The  Surigao 
strait  appears  to  be  rather  shallow  on  its  eastern  side,  but  as  it  opens 
out  towards  the  west  the  depth  appears  rapidly  to  increase.  A 
special  feature  of  Mindanao  is  the  development  of  EudoxuSy  found 
elsewhere  only  in  Luzon  (?)  and  Catanduanes  ^.  So  fSsur  as  we  can  at 
present  make  out  the  relations  of  Mindanao  are  rather  with  Luzon 
than  with  the  islands  immediately  contiguous. 

There  seems  every  probability  that  the  western  part  of  Mindanao 
was  once  for  a  considerable  time  a  separate  island,  completely  dis-> 
connected  from  the  central  and  eastern  portions.  The  low  and 
narrow  neck  of  land,  scarcely  20  miles  across,  lying  between  Iligan 

^  Hidalgo  (Joum.  de  Oonoh.  3^  86r.  xzyif.p.  175)  giyes  Cebu  as  a  habitat  for 
calobapta.o on.  This  must  be  a  mistake,  as  the  species  is  a  FrochUta,  which  is 
oonfined  to  Mindoro  and,  perhaps,  the  Cuyos. 

^  Hidalgo  (Joum.  de  Conch,  ut  sup.  p.  146)giTes  C,  roiss^na  from  "Surieao, 
dans  llle  de  Mindanao.**  I  do  not  know  any  other  authority  for  believing  uiat 
roissyana  is  not  peculiar  to  Mindoro.  There  is  probably  a  misidentification  of 
C.  spharion,  Sowb. 
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Bay  in  the  N.  and  fllana  Bay  in  the  S.^  appears  to  me  to  represent  the 
original  channel  of  separation  ^  Corona  occurs  all  over  the  island ; 
its  appearance  and  de?elopment  must  therefore  have  preceded  the 
separating  of  the  western  portion.  But  Cahcochlea  and  Eudoxus, 
the  latter  of  which  is  almost  peculiar  to  Mindanao,  occur  only  in 
the  N.  and  £.  (e.  g.  smaragdina  is  found  from  Mainit  in  the  extreme 
N.  to  Davao  on  the  S.E.  coast),  and  are  not  recorded  from  any 
point  west  of  the  narrow  isthmus.  Again,  the  section  of  ChUmtis 
of  which  E.  spintmsMma,  Semp.,  quieta^  Reeve,  and  aafunanai  H. 
&  J^  are  well  known  examples,  is  almost  peculiar  to  Mindanao,  but 
is  only  found  in  the  district  to  the  W.  of  this  peninsula,  and  does  not 
appear  to  have  penetrated  the  main  portion  of  the  island. 

One  species  of  Corasia  (zan^oang€By\H.  &  J.)  is  recorded  from 
the  island  of  Basilau  (S.  of  Mindanao) ;'  the  species  is  not  peculiar, 
and  occurs  also  on  Mindanao. 

Mimdaro. — ^The  general  relations  of  this  island  are  very  remarkable, 
and  cause  it  to  stand  out  as  by  far  the  most  isolated  of  the  whole 
Philippine  group.  A  glance  at  the  map  might  incline  us  to  regard 
it  as  a  link  between  Luzon  and  Panay,  witih  close  relations  to  the 
former  island,  and  with  no  cause  for  especial  individuality.  Mindoro, 
however,  is  incomparably  the  most  isolated  of  all  the  Philippines.  It 
contains  one,  possibly  two,  absolutely  peculiar  subgenera,  which  are 
very  well  marked,  and  of  which  the  nearest  relations  appear  to  be  with 
Hypaelostyla.  In  other  words,  the  relations  of  Mindoro,  are,  so  far, 
bat  only  very  remotely,  with  Panay.  At  the  same  time,  however, 
no  existing  subgenus  appears  to  be  common  to  the  two  islands. 
Probably  further  exploration  may  detect  CMoraa^  Corasia,  and 
CalocoeAka  on  Panay ;  but  that  would  not  bring  its  relationship  to 
Mindoro  at  all  closer,  since  these  subgenera  are  known  from  almost 
every  island.  With  Luzon  Mindoro  has,  excluding  the  three  sub- 
genera universally  prevalent,  only  one  subgenus  {UeUcostyla)  in 
common.  All  the  species,  however,  are  peculiar  to  Mindoro. 
Through  thb  subgenus  Mindoro  appears  also  related  to  the  Tablas- 
Romblon-Sibuyan  group,  and  also  to  the  Cuyos  Is.,  but  not  to  Panay. 
Jbeina,  Eudoxus,  Orthottylus^  Phengus^  Canistrum,  and  Hypselositfla 
are  completely  absent.  Cochlodryas,  however,  is  common  to  Min- 
doro and  Burias  only. 

Cuyos  Is. — ^These  islands  are  very  imperfectly  known,  but  what 
little  information  we  have  tends  to  relate  them  with  Mindoro,  and 
not  with  Panay  or  Palawan.  If  Cuming's  authority  is  to  be  trusted, 
the  only  two  subgenera  which  occur  in  the  Cuyos  {Helicostyla  and 
Procmus)  are  common  to  Mindoro,  but  do  not  occur  either  on  Panay 
or  Palawan. 

Luban. — ^This  little  island,  lying  almost  between  Luzon  and 
Mindoro,  must  have  been,  in  all  probability,  isolated  for  a  long  time. 
It  oontains  one  well-marked  subgenus,  Ptychostyla,  which  is  quite 
peculiar.    Deep  water  surrounds  the  island  on  every  side. 

^  Moet  atlases,  even  the  most  recent,  erroneously  represent  (his  itthmus  as 
trtTened  by  a  lofty  range  of  "*onnt=ftinff. 
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Conchuumi  with  regard  to  the  Devehpwtent  of  Cochlostyla. 

It  is  probable  that  the  distribution  of  CoMo$tyla^  aboTe  indicated, 
b  due  primarily  to  the  union  and  separation  of  the  various  islands, 
perhaps  more  than  once  repeated.     It  can  hardly  be  an  accident 
which  excludes  Orthostylus^  Hyptelottyla,  and  HeUeostyla  from 
Mindanao,  while  Corasia  and  OtUoeochiea  are  not  excluded,  or  which 
so  sharply  separates  Mindoro  from  its  near  neighbour  Luzon.    The 
accompanying  map  (p.  455)  shows  that  an  eleyation  of  the  sea-bottom^ 
of  not  more  than  100  fathoms,  would  be  sufficient  to  unite  tc^ther 
all  the  great  islands  of  Luzon,  Leyte,  Samar,  Burias,  Masbate,  Bohol, 
Cebu,Negros,  and  Panay,  not  one  of  which  is  specially  characterized  by 
any  one  particular  group,  but  all  of  which  have  a  great  many  groups 
in  common.     The  islands  which  would  still  remain  isolated  woidd 
be  Luban,  Mindoro,  the  Tablas-Bomblon-Sibuyan  group,  Siquijor, 
and,  possiblv,  Mindanao,  all   of  which  are   characterized   by  the 
prominent  absence  or  presence  of  marked  subgenera  \     When  we 
know  that  the  whole  of  the  adjacent  island  of  Borneo  has  been  sub- 
merged for  a  depth  of  probably  twice  this  amount,  the  probability 
that  similar  oscillations  of  le?el  have  occurred  in  the  Phuippines  is 
largely  increased,  and,  as  a  matter  of  fact,  comparatively  fresh 
coralhne  limestone  occurs  in  many  places  in  the  islands  at  a  height 
of  at  least  2000  feet  above  the  sea  .    There  is  no  need  to  assume 
that  the  elevation  and  submergence  affected  all  the  islands  simul- 
taneously, or  that  it  has  not  been  several  times  repeated. 

The  conclusions  that  we  arrive  at  by  a  study  of  the  genus  (JoehUy- 
$tyla  are  not  illustrated,  to  any  very  considerable  extent,  by  the 
distribution  of  other  genera  of  Land-MoUusca  occurring  in  the 
Philippines'.  The  natural  inference  b,  that  the  genus  Oochiotiyla, 
as  a  whole,  is  of  comparatively  recent  development,  dating,  in  all 
probability,  from  a  time  much  posterior  to  the  introduction  of  the 
Dulk  of  the  ludo-Malay  genera,  and  subsequent  to  the  final  separation 
of  the  RTOup  from  Borneo  and  possibly  from  Celebes.  The  oldest  of 
the  subgenera  appear  to  be  Chloraa,  Corasia,  and  Calocochlea, 
which  are  universally  distributed,  being  common  alike  to  Luzon, 
Mindoro,  Mindanao,  and  the  central  group.  Orthostylus  and 
Hyjptelottyla  were  probably  developed  in  the  central  group  after  the 
final  separation  of  Mindanao.  Mindoro  and  Luban  (the  only 
possessors  of  peculiar  subgenera)  must  have  been  isolated  very  early, 
although  perhaps  the  union  of  Mindoro  with  the  Cuyos  Is.  continued 
after  the  separation  of  the  former  from  Luzon  and  from  Panay. 

^  The  soundings  in  the  Surigao  Strait  are,  even  in  the  most  reoent  charts, 
Tory  infrequent,  and  the  extent  of  shallow  water  between  Mindanao,  Leyte,  and 
Samar  is  probably  exaggerated  on  the  aooompanying  map- 

'  Mr.  Everett  writes  to  me  as  follows: — "Oeba,  Siqo^or,  part  of  Bo  hoi, 
almost  all  Leyte,  N.B.  Mindanao,  TaUas,  BomUon,  and  parts  of  Samar  and 
Luzon  are  covered  with  thick  caps  of  reoent  ooral*limeetone.  There  is  a  good 
deal  of  limestone  in  Palawan  ana  the  Oahunianes.  The  island  of  Mindoro  is  . .  • 
not  overlaid  (at  least  as  seen  from  the  sea)  l^  recent  coral-limestone,  as  so  many 
of  the  Philippine  group  are." 

'  B.  g.  Ei^tieeta,  AmitHekia,  Obbina,  which  are  ahnost  peculiar  to  the 
groiq^. 
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B^0ium$  of  the  FhiUppinei  to  the  nnghhouring  Idandt. 

Tke  Philippines  are  connected  with  Borneo^  and  through  Borneo 
with  JaTa,  Sumatra,  and  the  mainland  of  S.E.  Asia,  hj  two  dis- 
thict  ridges  or  hanks  of  elevation,  which  enclose  hetween  them  the 
800-I00  or  Mindoro  Sea.  The  first,  or  westernmost,  of  these,  which 
stretches  from  a  point  S.W.  of  Mindoro  to  the  northern  Cape  of 
Borneo,  consists  of  the  islands  of  Bnsuanga,  Calamian,  and  Limi- 
capan,  of  the  great  island  Palawan  or  Paragua,  and  the  smaller 
islands  Balahac,  Balambangan,  and  Banguey.  The  entire  length  of 
this  ndge  is  somewhat  over  400  miles,  not  including  the  channel 
(about  50  miles  wide  at  its  narrowest  point)  between  Busuanga  and 
Mindoro.  Of  this,  about  350  miles  is  land,  and  about  50  miles  water 
of  less  than  50  fathoms  in  depth.  The  easternmost  bridge,  which 
stretches  from  Zamboanga,  the  extreme  western  point  of  Mindanao, 
to  the  N.E.  corner  of  Borneo,  consists  of  a  continuous  chain  of 
small  islands,  the  Basilan  group,  and  the  Soo-loo  Archipelago. 
This  ridge  is  only  about  225  miles  in  length,  but  the  largest  island 
of  the  chain  is  scarcely  40  miles  long,  as  compared  with  Palawan, 
which  is  oyer  250. 

On  either  side  of  both  ridges  the  depth  of  the  sea  is  profound.  A 
deep  sahmarine  valley^,  with  soundings  of  670  fathoms  to  1200 
ikthoms  (the  so-called  '  Palawan  passage '),  runs  in  a  N.E.  and  S.W. 
direction  immediately  west  of  and  parallel  to  Palawan.  The  Soo- 
loo  Sea  is  still  deeper,  soundings  of  2225  fathoms  and  2550 
fiuhoms  having  heen  obtained  off  the  S.W.  coast  of  Mindanao, 
while  profounder  depths  still  have  been  fathomed  in  the  Celebes  Sea. 
A  curious  point  about  these  ridges  is,  that  a  chasm  occurs  in  each 
of  them,  and  in  each  of  them  at  one  end,  but  not  at  the  same  end 
in  both.  The  Palawan  ridge  is  interrupted  at  its  extreme  northern 
end,  between  Busuanga  and  Mindoro,  by  a  channel  50  miles  broad 
and  ahout  600  fathoms  in  depth  (the  Mindoro  Strait).  The  Soo- 
loo  ridge  is  interrupted  at  its  extreme  southern  end  by  a  channel 
only  about  20  miles  in  width,  but  in  parts  over  500  fathoms  in  depth 
(the  Silutu  passage).  Were  it  not  for  these  channels,  a  rise  of 
100  fathoms  in  elevation  of  the  sea-bottom  would  make  a  double 
direct  communication  by  land  between  the  Philippines  and  Borneo. 

There  can  be  no  doubt  that  Indo-Malay  species  of  Molluscs  have 
penetrated  into  the  Philippines,  in  very  early  times,  by  both  these 
ridees.  Thus  we  find  abundant  in  the  Philippines  the  great  NaidfUB 
and  Cyclophori  so  characteristic  of  the  larger  Sunda  Islands.     Four ' 

^  It  is  important  to  notice  this,  since  the  '  Palawan  passage '  might  be  ex- 
pected to  mean  the  strait  between  Palawan  and  Borneo,  whereas  it  means  the 
fairway  between  Palawan  and  the  dangerous  ground  to  the  west  Occasionally 
we  find  '  Palawan  passage '  given  by  inexact  writers  as  a  loodity  for  Land- 
Mollnsca,  which  is  mu(^  as  if '  Moiambique  Channel  *  were  given  as  a  locality 
for  a  Kadaywoar  Cydcgtomoj  or  '  Bass'  Strait '  for  a  Tasmanian  £Mix,  Pfeifier 
ntfon.  Hel.  IT.  362)  gives  *  Palawan  passage '  for  his  BuUmus  trailU,  and  Tenison- 
Woods  (Proo.  Linn.  Soc.  N.  S.  Wales,  ser.  2,  iii.  p.  1003)  gives  the  same  locality 
for  CbuMsna  traUU  and  pakuoanica, 

*  JjMfhitbr<mu$jawmu$,  Lea»  is  probably  not  Philippine,  and  certainly  not 
a  CbckMh^    Crodwin-Auften  records  it  (as  a  CoMniyla)   firom  Borneo 

(P.  z.  a  faoi,  p.  46). 
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species  of  JmphidromuB  are  known  from  the  Philippines  (SnmatraS, 
Java  15,  Borneo  6) ;  of  these  two  get  no  farther  north  than  Balabse, 
another  occurs  on  Palawan,  while  two  others  are  met  with  in  Blin- 
danao,  and  one  of  these  has  penetrated  as  far  as  Bobol  and  S.  Lejte*. 
A  detailed  survey  of  some  of  the  principal  genera  common  to  the 
Philippines  and  the  neighbouring  islands  will  be  given  below. 
.  It  would  seem  as  if  the  connection  which  probably  at  one  time 
existed  between  Palawan,  Busuanga,  and  Mindoro  was  not  directly 
across  the  present  Mindoro  Strait,  where  the  depth  is  extreme.  The 
Cuyos  Is.  appear  to  have  shallow  water  to  the  W.,  and  decidedly 
deeper  water  to  the  E. ;  thus  their  connection  is  with  Palawan  now. 
Again,  the  water  shallows  rapidly  towards  the  8.E.  end  of  Mindoro 
Strait,  and  is  broken  by  islets  and  submarine  banks,  which  extend 
from  the  S.  point  of  Mindoro  towards  Panay  and  also  towards 
Busuanga ;  the  water,  however,  between  these  banks  and  islets  is  deep, 
^ing  generally  over  100  fathoms,  and  often  more.  The  water  off 
the  N.  and  W.  sides  of  Panay  has  not  been  very  accurately  surveyed, 
but  is  in  all  probability  extremely  deep.  It  would  thus  seem  prolMdile 
that  any  connection  which  may  have  existed  between  Mindoro  and 
Busuanga  (and  a  consideration  of  the  very  remarkable  Hdiddse  of 
both  islands  makes  such  a  connection  extremely  probable)  followed 
the  line  of  shallower  water  at  the  E.  end  of  the  Mindoro  Strait,  and 
possibly  extended  some  distance  eastward  towards  Panay. 

It  will  now  be  interestine  to  examine  the  Land-Mollusca  of  these 
two  ridees,  with  a  view  of  discovering  whether  or  not  they  belong  to 
the  Philippine  fauna. 

Unfortunately,  our  knowledge  of  the  Land-Mollusca  of  the  Soo-loo 
ridge  is  m€»Agre  in  the  extreme.  We  know  that  Basilan,  Lampinigan, 
and  Malanipa  are,  by  their  OoMostyUt^  closely  related  to  Mindanao. 
We  know  also  that  one  species  of  Coehloatyla  (laii,  Pfr.)  occurs  on 
Soo-loo  Is.  Tawi-tawi^  is  quite  unexplored.  The  MoUnsca  of 
BongaOy  the  last  island  at  the  Borneo  end  of  the  chain,  are  known. 
Eleven  species  in  all  are  enumerated,  five  of  which  show  distinct 
relations  with  Borneo. 

The  following  species  are  known  to  occur  on  Basilan : — 

CoeMoHyla  zaimhoang<B^  H .  &  J.  Also  occurs  in  Mindanao. 
Xesta  mindanaemUt  Semp.  „  Mindanao. 

ChloritU  garuiana,  H.  &  J.  „  Mindanao. 

Ohbina  rota,  Brod.  „  Bohol,  Siquijor,  &c. 

Rhyaota  aemiglobosa,  Pfr.  „  Philippines  generally. 

MacrochlamyB  erehristriata,  Semp.    Also  occurs  in  Mindanao. 
MicroGystia  myopsj  Semp.  &  Dhm.  „  Philippines 

[generally. 
Troehomarpha  metealfeiy  Pfr.  Also  occurs  in  Philippines  generally. 
Stenogyra  panayeruU^  Pfr.  „  Philippines  generally. 

Pupina  ottonis,  Dohm.  „  Mindanao. 

^  An^h.  maciUiferua,  Sowb. ;  aae  Semper,  Beiaen,  XL  iii.  p.  148. 

>  The  '  Sftm^^'i^g '  andiored  off  the  idaiid,  bat  did  not  make  a  landing. 
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Thus  Basilan  is,  as  might  be  expected,  thoroughly  Plulippine, 
Dotposacssing  even  one  peculiar  species. 
Toe  Mollosca  known  from  Malanipa  are : — 

Xeita  mndanamms^  Semp.  Also  occurs  in  Mindanao. 

Chioritii  satuiana^  H.  &  J.  ,,  Mindanao. 

Obbma  higamay  F^r.  „  Mindanao,  Leyte,  Samar. 

Leptopama  viireum^  Less.  „  Philippines  generally. 

The  only  MoDusca  which  appear  to  be  known  from  Soo-Ioo  are: — 

Trochomorpha  metealfeiy  Pfr. 
Cocldoityla  lata,  Pfr. 
Melama  soolooeimSt  Brot. 
^  Cyelotua  suluanus,  Mollf.,  MS. 

According  to  Hidalgo  %  (Joekl.  lais  occurs  in  N.  Mindanao.  The 
species  is  probably  only  a  variety  of  puelluj  Brod.  Pfeiffer  originally 
deicribed  it  from  the  Philippines  generally ;  in  the  ^  Novitates,'  iv. 
tab.  126.  ff.  6,  7,  p.  114,  he  figures  a  yar.  said  to  be  from  Tukan 
Bessi,  a  locality  which  I  greatly  doubt. 

In  the  absence  of  any  information  as  to  Tawi-tawi,  it  is  impossible 
to  say  how  far  Philippine  inflnence  extends  along  this  ridge. 

The  MoUnsca  known '  from  Bongao  are : — 

Pleetotropis  squamulifera,  Mollf.    Peculiar. 

Mmeroeklamy$  angnlaia,  Mollf.     Peculiar. 

Troekotumina  eomcoidei.  Mete.     Peculiar. 

OpetUf  two  species  not  identified. 

C^^hoparuif  sp.  (possibly  a  Oyelohui). 

Lepiopowui,  sp. 

LigoekUnu  qmnqudiratuiy  Mollf.     Peculiar. 

Alyaeus  exeitus,  Mollf.     Peculiar. 

Diphmmatina  roebdim^  Mollf.     Peculiar. 

Pipina  ot tenia,  Dohm.     Also  occurs  in  Philippines. 

HeUdma  marieiui,  Issel.  „  Borneo. 

Thus  six  out  of  the  eight  known  species  are  peculiar,  while  of 
the  remaining  two,  one  occurs  in  the  Philippines  and  one  in  Borneo. 
As  to  genera,  no  exclusively  Philippine  genus  occurs,  while  Plecio- 
iropU,  MaerochUmya^  Troehonamna,  Opisthoporus,  Lagochilua^  and 
Alyaeus  are  Indo-Malay.  In  spite,  then,  of  the  deep  intervening 
channel,  Bongao  is  distinctly  Bomean,  and,  in  spite  of  the  chain  of 
islands  with  shallow  water  between  them,  distinctly  non-Philippine. 

Coming  to  the  western  ridge,  the  Molluscs  known  from  Balabac  * 
are  as  follows : — 

AmpkidramuM  '  f  eniobapiua^  Dohrn.    Also  occurs  in  Palawan. 


^  In  the  Brii.  Mob.,  from  the  Hungerford  coUeotion. 
*  Joorn.  de  Conoh.  3^  abr,  xxxt.  p.  113. 


▼.  p.  J 
'  Yon  MoUendorff,  Jahrb.  deutsoh.  malak.  Chtfell.  xiy.  p.  286. 

bangan,  o 
are  recorded  AriophatUa  reyaUst  Sens.,  and  Ci/clophorue  tenebriooaus,  Ad.  and 


*  From  the  island  of  Balambangan,  on  the  Bomean  si 


p.  286 
de  of 


Balabao  Strait, 


Bve.,  and  from  an  islet  between  Banguey  and  Balambangan,  Amphidromm 
adamm,  Beere. 

'  This  is  the  species  called  bj  Hidalgo  ootUrarius,  MulL,  which  occurs  in 
limor. 

Pboc  Zool.  Soc.— 1892,  No.  XXXII.  32 
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AmpMdromuB  quadrari^  Hid.    Pecaliar. 

Ztmprocyatisgoniogyra,  Mollf.    Also  occurs  in  Philippines  generallj. 

myopst  Semp.  &  Dhrn.  „  Philippines  generallj. 

suecinea,  Pfr.  „  Philippines  gcnertUj. 

Trochonanina  la^uanensis,  Pfr.  „  Borneo. 

,Hadra^  monoehroa,  Shy.     Also  occurs  in  Palawan  and  Busuanga. 
CochloBtyla^  satyrus^  Brod.  „  Palawan  and  Busuanga. 

Cyclop Aorus  iriliratus,  Pfr.  „  Borneo. 

OpUthoporus  quadrasiy  Cr.     Peculiar. 
Leptopoma  insigne^  Sby.     Also  occurs  in  Mindoro. 

maculatum^  Lea.  „  Luzon. 

vitreuniy  Less.     Also  occurs  in  Java,  Philippines,  Moluccas. 

Quadraaia  hidafgoiy  Cr.     Peculiar. 

Thus  we  find,  even  at  the  extreme  Bornean  end  of  this  ridge, 
Philippine  influence  of  considerable  importance.  The  Bornean 
Amphidromi  are  counterbalanced  by  the  ffadra,  which  belongs  to 
the  remarkable  group  of  which  the  metropolis  is  Palawan,  and  by 
the  single  Cochtaaiyla.  Opisthoporus,  again,  is  Indo-Malay,  while 
in  the  genus  Leptopoma  the  preponderance,  in  species  at  any  rate, 
is  towards  the  Philippines.  Quadrasia  is  a  remarkable  freshwater 
form,  apparently  alliea  to  PlanaxiSj  and  quite  peculiar  to  Balabac 

The  Mollusca  known  from  Palawan  are  as  follows : — 

Hemipleeta  schumacheriana,  Pfr.     Also  occurs  in  Borneo. 

Hemitrichia  (7)  plaieni,  Dohm.     Peculiar. 

Eupleeta  cebuensis,  Mollf.  Also  occurs  in  Philippines. 


Lamprocystia  goniogyra^  Mollf. 

>t 

Philippines. 

suecinea,  Pfr. 

>« 

Philippines. 

Trochonanina  conicoides.  Mete. 

»i 

Borneo,  Bongao. 

D^ockomofpha  loocenaitf  Hid. 

>» 

Philippines. 

metcalfeiy  Pfr. 

»« 

Philippines,  Borneo. 

splendens,  Semp. 

,» 

Philippines. 

Amphidromua  entobaptus^  Dohm.     Peculiar,  with  Balabac. 

ffadra  irailli,  Pfr.     Peculiar. 

—  *monochroa,    Sby.       Peculiar    to    Palawan,    Balabac,   and 

Busuanga. 
Eulotella  (7)  inquieta^  Dohm.     Peculiar. 

fodiens^  Pfr.     Also  occurs  in  Philippines. 

CdcTUosiyla  *  satyrusy  Broctl     Peculiar. 
Cyclotus  eueonus,  Dohm. '  Peculiar. 

aordidus,  Pfr.     Said  to  occur  in  China  and  Cochin  China. 

Opisthaporua  quadrasi,  Hid.     Peculiar. 

^  As  layuna,  Hid.  Xhis  variable  spedet  appears  to  be  confined  to  Bslibic, 
Palawan,  and  Busuangi;  Hidalgo  (Joum.  de  Gonch.  s^r.  3,  xxvii.  p.  109)  eitsi 
it  also  fh>m  Luzon,  but  I  think  this  must  be  a  mistake. 

*  As  the  var.  araelisif  Hid. 

'  Including  the  varieties  palaunmicat  Pfr.,  lagunm,  Hid.»  dctruB^  Bohrn,  and 
paiunAa^  Souv.  Cuming  gives  monochroa  from  Tables,  which  I  think  is  a 
mistake.    Dohm  considers  the  occurrence  of  doria  in  Borneo  verv  doobtfuL 

*  Including  the  varieties  ^ms^*,  Hid.,  palavanenma,  Pfir.,  and  fAnm,  Pfr. 
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Oyehpkorus  acuiimar^inatus,  Sby.  (?).     Also  occurs  in  Philippines. 

platem^  Dofani.     Peculiar. 

quadratic  Hid.     Peculiar. 

— -  woodianus^  Lea.  Also  occurs  in  Philippines. 

Leptopoma  aeumuiatum,  Shy.  „  Philippines. 

airicapillum,  Sby.  „  Philippines. 

distingueiuium^  Dohm.  „  Philippines. 

—  msupu,  Sbj.  „  Philippines. 

luteostoma,  Shy.  „  Philippines. 

superbum^  Dohm.     Peculiar. 

mtreuiiif  Less.        Also  occurs  in  Java,  Philippines^  Moluccas. 

HeUdna  martensi^  Issel.  „  Borneo. 

Of  the  30  species  above  enumerated,  11  are  peculiar  to  Palawan 
and  the  adjacent  islands,  while,  of  the  remaining  19,  13  occur  also 
in  the  Philippines  only,  3  in  Borneo,  2  are  common  to  the  Philip- 
pines and  Sunda  Islands,  while  one  is  assigned,  perhaps  wrongly,  to 
China.  If,  however,  we  take  the  genera  concerned,  we  find  that  3 
(Coekiaatyta,  ffemitriehiOf  Uuplecta)Rre  Philippine;  6  (Jlemiplecta^ 
TroeAonanina,  Amphidromus,  Eulotella,  Opisthoporus,  Cyclophorua) 
are  Indo-Malay ;  while  the  remainder  are  Moluccan  and  Polynesian 
genera  which  have  spread  into  the  Philippines  and  Sunda  Islands. 
Palawan,  therefore,  affords  a  link  between  the  Philippines  and  the 
lodo-Malay  islands,  without  being  very  markedly  allied  with  either 
group.  Of  Indo-Malay  genera  which  do  not  appear  to  reach  to  the 
Philippines  proper,  it  has  Opiathoporus,  while  Amphidromus  and 
EuiateUa  are  but  scantily  represented  there.  Again,  of  genera 
peculiarly  Philippine,  it  nas  the  three  above  mentioned,  so  that 
the  balance  is  f^xrlj  even.  It  is  in  its  operculates,  Leptopoma  and 
Oyehphorus^  that  Palawan  shows  its  closest  relation  to  the  Philip- 
pines. 

The  Mollusca  known  from  Busuanga  are  as  follows : — 

Bnnea  (JHaphora)  moUendorffi^  Hid.     Peculiar. 

( )  morletij  Hid.     Peculiar. 

Kaliella  doliolum,  Pfr.  Also  occurs  in  Philippines. 


fi 
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»» 


»» 


»» 
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Macroehlamys  ffemma,  Pfr. 
LamproeyatUglaberrimay  Semp. 

globulus^  Mollf. 

goniogyra,  Mollf. 

— ^  myopa,  Semp.  &  Dhrn. 
Patula  aperia  (I). 
Troehomorpha  metcalfei,  Pfr. 

bintuanemiSj  Hid.     Peculiar. 

eroaaeif  Hid.     Peculiar. 

Troehomorphoidea  (7)  femandezi,  Hid. 

planaai.  Hid.     Peculiar. 

Juhcoapira  aspeitue,  Hid.     Peculiar. 

TracMa  maibatenaia^  Hid.     Peculiar. 

Eadra^  polgchroa,  Sby.     Palawan  and  Balabac. 

^  As  the  var.  palwmbaf  Sour. 


Philippines. 
Philippines. 
Philippines. 
Philippines. 
Philippines. 
Philippines. 
Philippines  and  Borneo. 


Peculiar. 
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Phcmieobiui  bintuanengis^  Hid.     Pecnliar. 

can^xtnula,  Pfr.    Peculiar. 

EuloteUa  (l)fodieH8,  Pfr.    Also  occurs  in  Philippines. 
CoeMoityla  ^  aatyruM^  Brod.    Palawan  and  Balabac 
Cyclophorua  strnthi^  Hid.     Peculiar. 
Coptoehilus  quadrasiy  Hid.     Peculiar. 

It  is  evident  from  this  list  that,  as  would  be  expected,  Pbtippine 
influence  is  preponderant  in  Busuanga.  Of  the  23  species  known,  12 
are  peculiar,  and,  of  the  remaining  1 1, 2  are  also  peculiar  to  Palawan 
and  Balabac,  8  are  common  to  the  Philippines,  and  only  1  appears  to 
occur  in  Borneo.  Jmphidromus,  which  occurred  in  Palawan,  is  not 
represented,  but  relationship  with  Palawan  is  sufficiently  attested  by 
the  one  CoelUostyla  and  by  Hadra  pofychroa.  The  Indo-Malay  Opii- 
ihoporus  which  reached  Palawan  appears  to  reach  no  farther.  The 
occurrence  of  the  Diaphora  section  of  EnneOf  which  is  only  found 
elsewhere  in  Luzon,  is  a  markedly  Philippine  element.  KaUeUa  is  a 
thoroughly  Indo-Malay  genus,  which  occurs  sparingly  in  Java, 
Borneo,  and  the  Philippines.  The  two  species  classified  as  Trocho' 
morphoides  are  of  doubtful  generic  position.  Originally  described 
as  Trochomarpha,  they  were  afterwards  placed  by  their  author  in 
GeotrocTius.  In  seems  better  to  assign  them  to  the  genus  in  which 
Von  Martens  has  placed  seyeral  other  Geotrochoid  species  (e.  g. 
bantameMiSf  Smith,  fi'om  Bantam  I.,  off  Java,  and  niahensia,  Godw.- 
Aust.,  from  N.  Borneo),  until  their  anatomy  has  become  definitely 
known. 

By  far  the  most  interesting  part  of  the  molluscan  fauna  of 
Busuanga  are  its  Helices.  Only  three  are  known,  yis.  canqninMUa, 
Pfr.,  bintuanensis,  Hid.,  polychroa,  Sby.  These  three  species 
belong  to  two  groups  closely  related  to  one  another.  One  of  these 
groups  is  represented  in  Palawan,  the  other  in  Mindoro,  Busuanga 
uniting  the  two  by  possessing  both.  There  can  be  little  doubt  of  £e 
very  close  relationship  of  campanula  and  btntuanensit  (together 
with  ceres,  Pfr.,  probably  from  this  same  locality)  with  the  species 
80  long  regarded  as  a  group  of  Cochlostyla  (Phoemeobius}f  but 
now  separated  off  by  von  Mollendorff  as  a  group  of  Helices  of  the 
Camoena  fiimily.  The  curiously  stumpy  form,  thick  and  roughly 
toothed  lip,  and  often  wrinkled  sculpture  are  marked  points  of 
similarity  throughout.  The  other  group,  that  of  polychroat  is  more  of 
the  normal  helicoid  type,  but  is  linked  with  Phanicobius  by  the  form 
trailli,  Pfr.,  which  presents  points  of  analogy  with  both  groups. 

This  occurrence  of  a  number  of  large  Helices  of  very  restricted 
distribution  (PAofntco^tiM  being  peculiar  to  Busuanga  and  Mindoro, 
and  the  polychroa  group  to  Busuanga,  Palawan,  Balabac,  and  perhaps 
N.E.  Borneo)  is  exceedingly  remarkable.  The  evidence  that  the 
polychroa  group  extends  to  Borneo  is  not  strong.  H.  trailli  and  H. 
palawanica  are  given  from  Borneo  in  the  Brit.  Mus.  on  the  authority 
of  Mr.  Ussher,  Consul  at  Labuan  about  1 5  years  ago.  Issel,  however, 
in  his  monograph  of  Bornean  Mollusca,  gives  these  same  species,  not 
from  Borneo,  but  from  '  Stretto  di  Palawan,'  which  probably  means 

1  Ab  the  YBX,fi8cheri,  Hid. 
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Balibtc.  The  mistake  about  *'  Pakwan  passage/'  alluded  to  above, 
his  perhaps  induced  collectors  to  assign  to  both  sides  of  the  supposed 
"  passage  **  species  that  really  came  from  one  side  only.  The  only 
form  that  appears  to  have  any  real  authority  as  coming  from  Borneo 
IS  ff.  doria,  Dohrn,  and  I  do  not  feel  absolutely  certain  even  about  it, 
whOe  Dohrn  himself  is  very  doubtful.  But,  whether  the  group  be 
represented  in  Borneo  or  not,  it  is  interesting  to  consider  the  relation- 
slup  of  these  two  very  isolated  groups  of  Helices,  which,  it  may  be 
remarked,  afford  very  strong  evidence  for  a  land  connection  at 
some  point  between  Mindoro  and  the  Calamianes.  It  appears  to 
me  that  both  of  these  groups  find  their  nearest  relations  in  an 
easterly  and  not  in  a  westerly  direction — the  PhomicMui  group 
bemg  nearly  akin  to  the  well-known  forms  nunmlla  and  papilla,  from 
N.  Celebes,  and  these  to  eancisa,  F^r.,  from  Waigiou,  and  gtioyt, 
Desh.,  from  Celebes ;  the  polychroa  group  to  shells  of  the  type  of 
TtkMelt  Mart.,  from  N.  Guinea,  and  dupvyana^  Cpr.,  from  N.E.  Aus- 
tralia. It  is  certain  that,  as  far  as  these  regions  are  concerned,  it  is 
only  in  N.  Guinea  and  N.  Australia  that  Helices  are  found  of  the 
sixe  and  general  texture  of  those  under  consideration.  And  it  is 
perhaps  worth  while  pointing  out  other  affinities  of  the  same  kind. 
The  remarkable  J7.  antiqua.  Ad.  &  Rve.,  from  N.  Borneo,  appears 
doeely  allied  to  no  other  shell  but  leonartU,  Tapp.-Can.,  from 
N.  Guinea.  The  unique  J7.  plurizonata.  Ad.  &  Rve.,  found  during 
the  'Samarang'  voyage  in  Mindanao,  is  very  nearly  related  to 
laeteolota,  Sm.,  and  agnocheUua,  Sm.,  both  from  N.  Guinea  ^.  The 
Coratue  of  the  Philippines  are  closely  related  to  a  group  of  shells 
which  attain  their  maximum  development  in  the  Solomon  Islands. 
The  section  of  OhloritU  which  includes  such  Helices  as  qweta,  Rve., 
brevideniy  Shy.,  spinonsfimOf  Semp.,  soti/ue,  Pfr.,  iaiuriana,  H.  &  J., 
ealiffmoia.  Ad.  &  Rve.,  and  philippinensU,  Semp.,  has  its  nearest 
rels^ns  in  N.  Guinea,  Torres  Str.,  and  N.  Australia.  And  it  is 
perhaps  worth  noticing  that  the  Philippine  Ohloritea  just  mentioned 
appear  to  be  restricted  to  the  two  islands  of  Mindanao  and 
Mindoro,  L  e.  just  where  the  two  ridges  of  connection  impinge  upon 
the  Philippine  group. 

These  nets  seem  to  point  to  a  land  connection,  no  doubt  of 
extreme  antiquity,  which  admitted  of  Land-Shells  of  a  Papuan  and 
N.  Australian  type  finding  their  way  in  a  westerly  direction.  I  am 
therefore  inclined  to  regard  Fhoniicohiua  and  the  polychroa  group, 
ss  now  occurring  in  Palawan,  Mindoro,  and  the  adjacent  idands, 
ss  a  sort  of  survival  of  a  fauna  which  perhaps  had  once  a  much  more 
extended  range.  It  is  a  significant  fact  that  almost  the  only  other 
Helix  from  the  E.  Indies  generally  which  in  shape  at  all  approaches 
the  smaller  forms  of  the  PhcBnieohiua  group  is  JET.  eodonodes,  Pfr., 
from  the  Nicobars.  It  is  possible  that  eventually  fossil  or  subfossil 
forms  may  be  discovered  in  Sumatra  and  Java  which  will  place 
this  at  present  isolated  form  in  continuous  geographical  connection 
with  the  apparently  related  fauna  of  Busuanga  ana  Mindoro. 

*  Had  the  *  flftmaraiig '  been  anywhere  near  N.  Guinea,  one  might  have 
been  difpoeed  to  believe  that  the  locality  for  plurieonata  was  erroneous ;  its 
is  so  strongly  Fftpoan. 
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A  word  may  be  added  with  r^;ard  to  three  groups  of  islindB 
which  link  the  Philippines  with  other  points  of  geograpbicd 
interest.  These  are  the  Tular  IsUnds,  the  Talautse  Islimds,and  the 
Bashee  or  Batan  Islands. 

The  TuUr  Islands  are  situated  between  Mindanao  and  Gilolo,  in 
Lat.  4^  N.,  Long.  127^  £.  The  only  MoUusca  which  appear  to  be 
known  from  them  are  ^  HeltJt  phyealis,  Pfr.»  and  Partuta  ntweom- 
hiana,  Hartm.  Ancey  ^  doubts  the  correctness  of  the  locality  for  the 
latter  (Salisbaboe  Island^  one  of  the  group) .  It  is  certainly,  if  correct, 
the  most  westerly  Partula  known,  the  few  species  from  the  Pelew 
Islands  coming  next.  The  Tular  Islands  are  known  to  be  Tolcanic,and 
a  more  thorough  knowledge  of  their  fauna,  as  illustrating  the  relatiooi 
between  Mindanao  and  Gilolo,  would  be  most  interestmg.  The 
depth  of  water,  both  to  the  north  and  south  of  the  group,  is 
extreme. 

From  Sanghir,  the  lareest  of  the  Talautse  Islands  (situated  in 
Lat.  3^  N.,  hong.  125°  E.},  the  only  Mollusca  known  are  Cyelophonu 
tericatus,  Anc,  and  Obba  linnaana,  Pfr.  The  latter  is  a  Tery 
interesting  shell,  and  approximates  closely  to  the  Celebesian  formi 
mamilla^  Tir.,  and  quoyi,  Desh.  In  the  Brit.  Mus.  there  is  t 
tablet  of  Corona  leueophthalma^  Pfr,,  from  Sanghir  Island,  but  I  do 
not  feel  confident  of  the  authority. 

The  Bashee  or  Batan  Islands,  lying  midway  between  Luxon  and 
Formosa  in  Lat.  21^  N.,  Long.  122^  £.,  appear  not  to  hare  been 
visited  by  a  naturalist  since  the  voyage  of  the  '  Samarang.'  They  are 
a  continuation  of  the  volcanic  chain  which  runs  through  the 
Philippines,  Formosa,  and  the  Loo-Choo  Islands  to  Japan  aad 
Kamtschatka.  The  depth  of  water  all  round  them  is  profound,  1000 
fathoms  being  recorded  immediately  off  the  S.  point  of  Formosa, 
while  the  Ballintang  Channel,  which  separates  the  Bashee  Islands 
from  the  Babu vanes,  is  certainly  of  great  depth.  The  only  MoUosci 
known  from  tnese  islands  are  Helix  hatanica^  Ad.  &  Bve.,  CoehUh 
styla  Ispeeioaa,  Jay,  and  Bulimus  kochii,  all  from  the  island  of 
Ibugos  ('  Samaran^V  Zoology  Preface,  Narrative,  vol.  i.  p.  72). 
Jleluc  batanica,  a  sinistral  species,  appears  to  be  of  a  thoroughly 
Chinese  or  Formosan  type,  belonging  to  the  same  section  as 
peliomphala,  'P(r.,/ormosensis,  Pfr.,  and  bacea,  Pfr.  The  Ooeklaatylat 
on  the  other  hand,  is  of  course  Philippine,  and  it  is  very  remark- 
able that  the  species  should  occur  on  an  island  separated  by  such 
great  depths  from  the  Philippines  proper.  What  the  exact  species 
may  be  is  uncertain.  Adams  originally  considered  it  to  be  C.  speciosa. 
Reeve  afterwards  described  it  (Conch.  Ic,  Helix,  pi.  ix.  f.  2)  as 
baianica^  afterwards  altered  to  volubilii.  Pfeiffer  regarded  it  as 
either  his  dubioaa  or  as  decipiens,  Sowb.  Hidalgo  thinks  it  a  variety 
of  damahoyi,  Pfr.  (Journ.  de  Conch.  1887,  p.  129).  What 
'  Bulimus  kochii  *  may  be  (Adams  says  it  occurred  in  three  varieties, 

»  Described  in  Mai.  Blatt.  xviii.  1871,  p.  123,  ftrom  Mr.  J.  H,  Tbomsoii*! 
collection.  In  the  Nomendator  Hel.  Vi?.  it  is  oUasified  as  a  Coeklo$tyU.  An 
examination  of  specimens  in  Mr.  J.  H.  Ponsonb/s  collectioni  receifed  from 
Mr.  Thomson,  makes  me  Tery  doubtful  on  this  point 

«  Le  Nat  1889,  p.  266. 
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but  he  does  not  figure  any)  I  am  quite  unable  to  suggest.  If  an 
Ampkidromus,  the  balance  of  connection  would  be^  on  the  whole, 
with  Fonnosa.  The  further  investigation  of  the  Mollusca  of  this 
interesting  group  is  verv  desirable. 

In  the  following  table  (pp.  468,  469)  are  examples  of  Indo-Ma« 
lajan  genera  whicn  reach  the  Philippines. 

The  following  Indo-Malajan  genera  occur  in  the  Philippines,  but 
have  not  jet  been  detected  in  Sumatra,  Java,  or  Borneo,  viz.  :^— 
Hj/pseiostoma  (pAiUppinicum),  PleeiopyUs  (polyptychia,  irochO" 
spird),  DitropU  (mira,  cebuana,  quadrasi)^  Cyaihopama  (eomif, 
meridionale^  aried). 

Of  Moluccan  and  Polynesian  genera  occurring  in  the  Philippines, 
sod  gradually  diminishing  through  the  Sunda  Islands  west- 
ward, the  following  may  be  mentioned : — Trochomorpha :  Philip* 
pines  9*  Borneo  8,  Java  8,  Sumatra  4  ;  Eelieinax  Philippines  16, 
Borneo^  3,  Java  1,  Sumatra  0;  Leptopoma:  Philippines  31, 
Borneo  11,  Java  2,  Sumatra  I  ;  Cyclotusx  Philippines  18,  Borneo  6, 
Java  2,  Sumatra  1 ;  Pupina :  Philippines  5,  Borneo  3,  Java  5, 
Sumatra  3.  Two  species  of  Tomatellina  {manillenna^  ringens)  occur 
in  the  Philippines,  but  not  farther  westward,  one  of  Endodonta 
(phiiippinensis),  and  one  of  the  Leucochilus  section  of  Pupa  (the 
pan-Polynesian  pedieulus). 

There  seems  to  be  a  good  deal  of  misunderstanding  with  regard 
to  the  island  Tukan  Bessi  (variously  spelled  Toekaug  Besi,  Toukang 
basi,  Tukang  Bessie,  Toekun  Bessi).     It  originally  came  into  notice 
as   the    habitat   of  three   supposed  Oochlostylie  (thonuoni,  Pfr., 
trndusiatOy  Pfr.,  tukanensis,  Pfr.),  described  (as  Helices)  by  Pfeiffer 
in  Malak.  Blatt.  xviii.  1871,  p.  120^  f.,  from  the  collection  of 
Mr.  J.  H.  Thomson ;  the  same  locality  is  repeated  in  each  case  in 
the  ^  Novitates,'  vol.  iv.  pp.  71-73.     Kobelt,  in  his  papers  on  geo- 
graphical distribution,  quotes  Issel  (Monogr.  Bomean  Mollusca)  as 
referripg  one  of  these  species  to  "the  small  islands  north  of  Borneo," 
and  in  his  list  gives    Cochlostyla  lata,  tvkanensU,  and  physalis  all 
from  '*  Toekun  Bessi."    Yon  Mollendorff  (Jahrb.  deutsch.  malak. 
Gesell.  xiv.  p.  285)  remarks  that  this  island,  as  well  as  Tular  and  New 
Beland,  lies  between  the  S.  point  of  Mindanao  and  the  Moluccas.  The 
only  Tukan  Bessi  with  which  I  am  acquainted  is  off  the  S.E.  point 
of  Celebes,  in  Lat.  4°  S.,  Long.  124°  E.,  and  therefore  well  away 
from  the  Sulu  Sea  or  the  Celebes  Sea  proper.    No  island  of  such  a 
name,  or  of  a  name  anything  approaching  it,  appears  on  the  chart  of 
the  seas  north  of  Borneo.     Either,  therefore,  the  original  locality  of 
Mr.  Thomson's  shells  was  incorrect,  which  there  seems  no  reason  to 
believe,  or  the  island  has  been  wrongly  located  by  succeeding  writers. 
Wtat  the  island  of  '^New  Beland"  is,  to  which  Mollendorff  refers,  and 
from  which  Von  Martens  describes '  his  Cyelotua  angulaius,  1  am 
quite  unable  to  conjecture. 

^  Lieut-OoL  Godwin-Austen  (P.  Z.  S.  1889,  p.  362)  adds  crossei,  Semp.,  to 
the  Bornean  fauna^  on  the  authority  of  the  Brit  Mus.,  which  has  specimens 
from  "  Palawan."  I  suspect  this  is  an  error.  Semper^s  original  locality  was 
Palauan  in  Luxon. 

'  Jabrb.  deutsch.  mabk.  Geeell.  i.  1874,  p.  56. 
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June  14,  1892. 
Prof.  Flower,  C.B.,  LL.D.,  P.R.S.,  Yrenieat,  id  the  Chair. 

The  Secretary  read  the  following  report  on  the  additioas  to  the 
Socie^'a  Menagerie  dnring  the  month  of  May  1892: — 

The  total  nnmber  of  registered  additions  to  the  Society's  Mena- 
gerie dnriiifc  the  month  of  May  was  136,  of  which  SO  were 
hy  presentation,  20  by  birth,  22  bjf  porchase,  and  14  on  deposit.  The 
total  number  of  departureii  during  the  tame  period,  by  death  and 
remorals,  was  75. 


\Hypocetiut  ampeliiuH,  (J  tt  2- 

Amongst  the  additions  I  may  invite  special  attention  to  "?>■>'  of  the 

rare  and  twautiful  Passerine  bird  the  Grey  Coly-Shrike  {Hypt-vtin 
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r)  from  Fao,  Persian  Gulf,  presented  by  W.  D.  Gumming, 
Bsq^  and  leeciTed  Msj  6th.  We  had  preTioualy  received  from  the 
■mne  donor  a  mak  of  this  bird,whidi  is  atiQ  ahveand  in  splendid  condi- 
tion. The  drawing  by  Mr.  Keulemans  which  I'  exhibit  (see  p.  470) 
shows  the  attitude  taken  by  the  male  of  this  species  when  courting. 

Mr.  Sdater  made  some  remarks  on  the  Zoological  Gardens  at 
Rotterdam,  the  Hague,  Amsterdam,  and  Antwerp,  which  he  had 
Tisited  since  the  last  meeting,  and  on  the  principal  animals  he  had 
noticed  in  each  of  them. 

At  Rotterdam  was  an  example  of  an  Antelope  lately  received 
from  the  Congo,  a  male  of  CephahlophuB  sylvicuUor  or  of  a  nearly 
alfied  species,  believed  to  be  the  first  example  of  this  fine  animal 
brought  to  Europe.  Besides  this,  the  specimens  of  Tragelaphus 
gratuM  and  Cephalohphus  hadiu$icf.  P.  Z.  S.  1891,  p.  327)  were  still 
living.  In  the  Monkey-house  were  examples  of  Maeacus  oereaius^ 
M.  speciotus  of  Japan,  and  Semnopitheetis  pruinosus  of  Java.  The 
Zebras  were  represented  by  a  pair  of  Equu9  burchelU  ckapmannu 
Amongst  the  birds,  Mr.  Sclater  had  noticed  examples  of  Gyps 
rueppelliy  Ketupa  javanensisy  a  fine  series  of  six  Snowy  Owls 
{Nyetea  nivea),  Squatarola  helvetica  in  full  summer  plumage,  TWcAo- 
ylossus  forateni  of  Sumbawa,  Ardetta  sinensis  from  Java,  Plotus 
amhinga  (a  fine  adult  bird),  and  Gallinula  orientalis  from  Java. 

The  Heronry  in  the  Rotterdam  Gardens  (of  wild  herons,  see 
P.  Z.S.  1891,  p.  327)  was  in  full  vigour,  there  being  28  nests  this 
year,  and  a  pair  of  Black  Storks  (Cieonia  nigra)  were  nesting  inside 
the  adjacent  Night-Herons'  Aviary. 

At  the  Hague  2^1ogical  Gardens  the  greatest  attraction  was  the 
large  series  of  caged  European  Passeres,  many  Sylviidae  (e.  g.  Ruti- 
cilia  ph4xnieuruSt  R.  tUySy  Sylvia  einerea  and  S.  curruca)  being 
amongst  the  number. 

At  Amsterdam  the  principal  Antelopes  noted  were  a  pair  of 
Hippotragus  equinus  and  a  female  of  B.  niger ;  a  pair  of  Cohus 
ellipsiprymnus  and  3  males  and  a  female  of  C  de/assa  ^ ;  also  examples 
of  GazeUa  dama,  of  both  species  of  Gnu,  and  of  Bubalis  albi/rons. 
The  herd  of  Tragelaphus  gratus  was  still  flourishing,  and  consisted 
of  two  males,  two  females,  and  a  young  male  lately  born.  A  Cephalo- 
phus  lately  received  from  Western  Africa  appeared  to  be  0.  nigri" 
frons.  The  Giraffes  had  become  reduced  in  number  to  a  single 
female,  but  there  were  a  fine  pair  of  Mountain  Zebras  (Equus zebra) 
and  a  young  one. 

From  the  Zoological  Gardens  at  Antwerp  a  number  of  desirable 
acquisitions  had  been  obtained  for  the  Society's  Collection, 
amongst  which  were  examples  of  Oasuarius  uniappendiculatus,  a 
male  Ostrich,  and  a  pair  of  Victoria  Crown- Pigeons  {Goura  vieioria). 
A  young  male  Hippopotamus,  bom  on  the  6th  September,  1891,  the 
fourth  m  the  offspring  of  the  adult  pair  now  for  several  years  in  these 
Gardens,  seemed  to  be  in  splendid  health  and  condition.  It  was 
hoped  that  this  animal  might  be  acquired  later  on  for  the  Society's 
Collection. 

1  Cobus  singing  (BenneU),  Oat.  Vert  1883,  p.  144. 
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Mr.  Sclater  had  also  visited  the  private  Menagerie  of  the  Societ/i 
Corresponding  Member,  Mr.  F.  £.  Blaauw,  of  Westerveld,  s^Grave- 
land,  UUversum,  and  admired  the  beautiful  herd  of  White-tafled 
Gnus,  and  the  flocks  of  Rheas  of  both  species  (Rhea  amerieoMa 
and  22.  darwini)  and  the  fine  series  of  Water-fowl  to  be  seen  there. 
A  pair  of  Mantchurian  Cranes  (Grus  viridirosiris)  were  found  engaged 
on  the  duties  of  incubation,  and  both  JBemiela  poUoeephala  and 
B.  rubidieeps  with  young  birds  lately  hatched  \ 


A  communication  was  read  from  Mr.  T.  D.  A.  Cockerell,  F.Z.S., 
of  the  Institute  of  Jamaica,  containing  an  account  of  the  occur- 
rence of  a  specimen  of  the  Jacana  (Jaeana  spinoia\  Cory,  B.  W.  I. 
p.  252)  in  Jamaica. 

On  April  20,  1892,  Dr.  Alex.  6.  McCatty,  of  Montego  Baj, 
Jamaica,  had  sent  a  specimen  of  this  bird  to  Mr.  F.  Cundall,  Secretary 
of  the  Jamaica  Institute,  stating  that  it  was  quite  new  to  him  and  had 
been  shot  by  hb  friend  Mr.  Dillon  at  Savanna-la-Mar,  where  it  is 
known  to  the  people  as  the  *'  Banana  or  Plantain  Coot"  This  was, 
so  far  as  Mr.  Cockerell  knew,  the  first  certain  record  of  the  Jacana 
in  Jamaica.  There  was,  however,  in  the  Museum  of  the  Institute 
of  Jamaica,  a  skin  of  a  Jacana  presented  by  Mr.  H.  O.  Vickers  in 
1886,  which  was  said  to  have  been  shot  by  that  gentleman  in  West- 
moreland Parish,  Jamaica. 

In  a  subsequent  letter  (dated  May  14th)  Mr.  Cockerell  had  written 
as  follows : — 

'*  Since  writing  on  this  subject  I  have  learned,  from  Mr.  R.  A 
Walcott,  Resident  Magistrate  for  Westmoreland,  that  the  Jacana  is 
tertainly  resident  in  Jamaica.  It  was  first  observed  by  a  party  'Of 
gentlemen,  of  whom  Mr.  Walcott  was  one,  in  1874,  on  the  Cabaritta 
River.  Since  then  it  has  occurred  regularly,  being  observed  in  the 
Meylersfield  Morasses,  between  Savanna-la-Mar  and  Little  London, 
alone  the  banks  of  the  Cabaritta,  and  at  the  ponds  at  Hodges,  near 
Black  River,  in  St.  Elizabeth.  Although  there  is  no  history  of  its 
importation,  it  seems  probable  that  it  must  haye  been  brought  to 
Jamaica  from  the  mainland  about  1873,  as  the  rather  numerous 
sportsmen  of  Westmoreland  and  St.  Elizabeth  would  surely  have 
observed  it,  had  it  existed  there  earlier.  Its  arrival  by  natural  means 
seems  out  of  the  Question,  as  Mr.  Walcott  informs  me  that  it  cannot 
fly  long  dbtances. 

Dr.  J.  Anderson,  F.R.S.,  F.Z.S.,  read  the  following  notes  on  the 
occurrence  of  Spalax  iyphlus  in  Africa : — 

"  Towards  the  end  of  last  April,  while  in  Lower  Egypt,  I  found  in 
the  district  of  Mariut,  to  the  west  of  the  great  lake  of  the  same  name, 
and  about  eight  miles  from  Alexandria,  the  rodent  exhibited  to*n]gfac« 

'*  I  may  mention,  in  order  to  convey  to  you  some  idea  of  the  dua- 
racter  of  the  Egyptian  habitat  of  this  animal,  that  unlike  the  ddta 

^  For  a  report  on  Haer  Blaauw's  ooUeotion,  see  "  Bduoatiolu  d'Animaax  fiutei 
k  B'GraTeland  (HoUande)  en  1891/*  Bev.  So.  Nat  Appl.  1892,  p  449. 
^  Melias  Parra  gyfimoeioma,  WagL 
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proper  the  Mariut  dbtrict  consists  of  low  roonded  hills,  that  form  a 
barrier  between  the  lake  and  the  sea.  They  are,  however,  of  no 
great  height,  as  the  highest  eminence  does  not  rise  probably  more 
than  80  feet  aboye  the  sea-level.  On  the  gentle  slopes  rising  from 
the  lake,  on  the  small  plains,  and  in  the  hollows  in  the  andolationB, 
the  Bedouins  who  form  the  greater  part  of  the  sparse  population 
sow  their  crops,  chiefly  barley,  trusting  to  the  very  meagre  and 
uncertain  rainfall  of  winter  and  spring  for  the  irrigation  of  the  land. 
If  there  is  a  moderate  rainfall,  the  entire  area,  I  am  informed, 
presents  in  spring  a  beautifully  green  and  comparatiyely  luxuriant 
appearance,  bebg  covered  witn  various  flowenng  plants,  among 
which  Asphodels  and  Hyacinths  abound,  and  by  the  crops  of  the 
Bedouins,  which  afford  these  people  a  fair  return  under  such  con- 
ditions. However,  I  was  not  favoured  with  such  a  pleasing  scene 
daring  my  visits,  as  everything  was  dried  up,  the  rainfall  of  the  past 
winter  and  of  this  spring  being  remarkedly  deficient. 

**  On  my  excursion  we  met  an  Arab  working  in  his  stunted  barley- 
field,  and  on  ouestioning  him  about  the  different  kinds  of  animals 
found  in  the  district,  he  mentioned  one  which  he  said  was  completely 
blind  and  that  burrowed  on  the  higher  ground  and  threw  up  mounds 
of  earth,  the  character  of  which  he  illustrated  by  taking  a  handful 
of  soil  and  dropping  it  into  little  heaps  resembling  mole-hills.  I 
was  at  first  incnredulous  and  told  him  that  in  order  to  convince  me 
of  its  presence  it  would  be  necessary  for  him  to  show  me  one,  and 
I  promised  him  10  francs  for  the  first  he  should  bring  alive  to 
Alexandria.  Two  days  afterwards  he  appeared  at  Abbatts  Hotel 
with  one  in  a  strong  canvas  bag,  which  when  opened  was  found  to 
contain  an  animal  certainly  blind,  as  no  external  trace  of  eyes  could 
be  detected,  the  area  which  the  eye  should  have  occupied  bemg  en- 
tirely covered  with  skin  and  fur. 

**  I  appointed  a  day  on  which  to  return  to  Mariut,  and  arranged  with 
him  that  he  should  meet  me  near  his  village,  and  that  we  should  dig 
out  the  animal  together,  he  having  previously  sought  out  a  place  in 
which  he  had  satisfied  himself  the  animal  was  to  be  found. 

**  On  meeting  him  on  the  day  appointed,  be  led  me  to  a  little  level 
flat,  on  the  upper  margin  of  a  barley-field,  and  approaching  it  care- 
fully he  stopped  short  and  pointed  out  a  small  hole  he  had  dug  and 
in  which  fresh  earth  had  recently  been  thrown  up,  as  if  by  a  mole. 
In  making  the  hole  he  had  cut  through  two  of  the  passages  of  the 
burrower,  and  he  knew  that  in  leaving  them  exposed  the  animal,  if 
it  were  in  either  of  them,  would  close  the  one  in  which  it  happened 
to  be  by  throwing  out  earth,  that  would  be  more  moist  than  the 
surrounding  soil  and  thus  indicate  its  presence.  Having  thus 
satisfied  me  that  an  animal  was  in  this  spot,  he  led  me  higher  up  to 
another  and  still  larger  level  expanse  covered  with  little  mounds 
and  with  the  dried  stalks  of  Asphodels.  Here,  again,  he  had 
taken  the  same  precaution  to  find  out  the  whereabouts  of  the 
bnrrower.  Selecting  one  passage  we  commenced  to  dig,  but  we 
had  not  proceeded  far  when  we  found  that  it  gave  off  secondary 
tunnels,  which  had  to  be  dug  up  to  their  blind  extremities.  As  some 
of  these  passages  were  nearly  30  to  40  yards  long,  the  work  of 
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opening  them  np  occupied  some  time ;  but  as  the  soil  was  not  hard 
and  the  tunnels  not  more  than  18  inches,  as  a  rule,  below  the  sur- 
face, the  work  was  accomplished  more  quickly  than  it  would  hire 
been  had  the  conditions  been  less  favourable  to  digging.  When  a 
secondary  tunnel  was  encountered  its  opening  was  closed  while  the 
main  run  was  traced  to  its  end,  and  then  the  secondary  one  was 
taken  up,  and  so  on  until  at  last  all  the  runs  were  searched  from  the 
points  at  which  they  had  been  cut  across,  and  then  the  other  sections 
m  the  opposite  directions  were  taken  in  hand.  We  followed  some 
of  these  to  a  depth  of  four  feet,  and  there  the  passages  were 
numerous  and  some  of  them  very  short  and  running  above  others 
below  them.  In  one  place,  three  runs  were  obserrai  side  by  side, 
but  all  ultimately  diverged  from  each  other.  In  following  one  of 
these  to  the  depth  just  mentioned  we  came  upon  a  domical  chamber 
packed  full  of  bulbs,  some  of  which  are  exhibited.  My  wife  counted 
them  as  they  were  handed  out  and  they  reached  tbe  number  of  68. 
Adjoining  this  chamber  was  another,  quite  empty,  and  which  the 
Arabs  said  was  the  sleeping  apartment.  A  passage  leading  off 
from  these  chambers  was  followed  up  for  a  short  distance,  when 
we  came  upon  the  animal  moving  backwards  in  it,  retreating  as  we 
graduallv  shortened  its  burrow,  which  proving  to  be  a  CMl-de-sac 
rendered  the  capture  of  the  rodent  an  easy  matter.  All  the  parages 
dug  up  seemed  to  radiate  outwards  from  these  chambers ;  but  we  did 
not  see  any  other  store  chambers,  as  the  two  other  animab  we  captured 
were  found  in  runs  near  the  surface.  However,  in  following  up  one 
animal  we  came  upon  a  chamber  the  floor  of  which  was  covered  with 
a  nest  of  leaves.  The  digging  out  of  these  three  animals  oocapied 
us  four  hours. 

''  The  tunnels  are  perfectly  smooth  and  cylindrical,  and  in  digging 
through  the  soil  above  them  numerous  bulbs  of  the  same  kind  as 
those  found  in  the  store-house  were  observed.  The  runs  are  there- 
fore tunneb  made  by  the  animal  in  search  of  its  food. 

*'  I  kept  the  three  animab  beside  me  for  some  time  before  sending 
them  off  by  steamer  for  London,  placing  each  in  a  large  tin  box 
half  filled  with  earth  and  sand.  I  observ^  that  when  a  number  of 
bulbs  were  given  to  them  they  manifested  their  hoarding  instinct  bj 
carrying  them  between  their  powerful  teeth  to  one  spot,  where  thej 
deposited  them — a  verv  striking  performance  in  an  animal  deroid 
of  sight.  The  probability  b  that,  in  actions  of  thb  kind,  it  is 
guided  by  the  sense  of  smell,  the  other  sense  which  b  most  dereloped 
being  that  of  hearings  even  although  there  b  no  external  ear,  thb 
part  of  the  acoustic  organ  being  reduced  to  a  tube  beginning  on  i 
level  with  the  external  skin,  but  of  considerable  capacity.  The 
animal  is  endowed  with  wonderful  activity  and  b  very  restless  at 
night,  thus  still  retaining  a  habit  of  hfe  which,  although  nrobablj 
of  no  use  to  it  now,  b  generally  characteristic  of  its  dose  aJlies.  It 
would  be  very  interesting  to  know  whether  it  ever  comes  above  ground, 
as  the  Arabs  assert  that  males  and  females  are  never  found  in  the  same 
burrows.  The  area,  however,  which  I  examined  was  so  cut  up  bf 
runs  from  various  centres  that  it  b  easy  to  conceive  that  the  burrows  of 
differentsexes  occasionally  intersect  and  communicate  with  one  another. 
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As  an  iUastration  of  the  energy  of  this  anhnal  and  of  the  strength 
resident  in  its  neck-masdes  and  head,  I  mar  mention  that  one  of 
them  forced  open,  daring  the  night,  one  end  of  the  overlapping  lid 
of  the  tin  hox  in  which  it  was  confined,  and  escaped,  even  atthongh 
the  lid  was  firmly  tied  down  in  the  middle  and  was  weighted  aboTC. 
It  achieyed  this  feat  by  standing  on  its  hind  legs  and  oy  inserting 
its  broad  spatolate  head  between  the  lid  and  the  box.     In  the 
morning  it  was  found  concealed  between  the  folds  of  the  cover  of  a 
j-bag. 
The  chief  object  of  this  note,  howeyer,  is  not  to  record  the  habits  of 
this  remarkable  animal,  but  to  place  on  record  its  occurrence  in  Egypt. 
It  was  known  to  Aristotle,  and  during  the  last  two  centuries  it  has 
been  described  and  figured  by  many  naturalists.     It  is  the  only 
representative  of  the  genus  Spalax,  if  these  Egyptian  individuals 
prove  to  be  the  same  as  the  European  animal,  which  is  found  in 
Poland,  Southern  Hungary,  and  Eastern  Russia,indeed  over  nearly  the 
whole  of  South-eastern  Europe,  extending,  as  pointed  out  by  Olivier 
in  the  b^inniug  of  the  present  century,  to  Syria,  Mesopotamia,  and 
Persia,  and  of  lat«  years  found  by  Canon  Tristram  in  Palestine  as  far 
south  as  the  neighbourhood  of  Jerusalem,  and  by  Mr.  H.  C.  Hart 
at  Gaza.     If  I  have  not  overlooked  any  of  the  literature  of  this  sub- 
ject, it  b  now  recorded  for  the  first  time  from  the  African  Continent. 

**  The  Arabs  know  it  as  the  Jbu-amma.     Abu  means  father,  and 

€anma  blind ;  and  I  am  informed  that  the  two  may  be  transhited  as 

meaning  the  truly  or  essentially  blind.     In  the  specimens  sent  round, 

the  one  in  alcohol  has  the  head  intact,  while  in  the  other  semi-dried 

specimen  the  skin  has  been  reflected  to  exhibit  the  small  eye,  a  mere 

black  speck  among  the  muscles,  which  Olivier  states  is  perfectly 

organised,  but  I  have  not  as  yet  examined  it  myself.     It  will  be 

observed  that  the  under  surface  of  the  reflected  skin  eihibits  no  trace 

of  the  remains  of  an  eye-opening,  and  that  the  eye  is  separated  from  the 

skin  proper  by  a  thick  layer  of  the  skin-muscle,  which  I  have  partially 

disaeetea  out.    The  presence  of  this  muscular  layer  must  exdu^ 

even  the  faintest  sensation  of  light,  so  that,  in  time,  all  trace  ot  an 

eye  will  probably  be  lost  if  the  animal  retains  its  present  habit  o( 

using  its  head  m  burrowing,  which  is  doubtless  the  cause  <^  the 

disi4>pearanoe  externally  of  the  delicate  organ  ot  sight.    Of  course 

its  seemingly  thoroo^y  nndergrood  habit  of  life  also  eootriboted 

its  inflnenee  in  dwarfing  the  eye.    The  first  tnsttnct  o(  the  animal 

when  it  u  taken  from  its  borrow  and  is  let  loose  on  the  sorfiiee  sml 

is  to  dig  its  head  into  the  earth,  the  transverse  ridge  on  the  bars 

bard  noee  and  thevibrisMi  rid^e  on  the  side  of  the  bead  beiof  fpicial 

modi&BatioiiB  of  stractnfe  depending  oo  this  babtt  o(  life*    This 

action  of  the  large  broad  head  is  of  course  maf  eriaJly  aided  hr  the 

fore  feet ;  hot  these  straetnres  are  scarcely  more  developea  than 

those  of  a  eoauHMi  rat  of  the  dimenskiM  of  ttseU^  and  toe  claws 

are  only  of  modefatr  sne. 

^  S^mlms  nofes  btkwaids  in  its  borrows  with  remarkabk  esse, 
aa  I  observed  in  ooe  of  the  necsmeas  trnMrtd ;  tin  rttfttM^tk  t^m^ 
raeter  of  the  Inr  aad  the  redaetM  of  t&e  tad  to  a  wm%  tniinm^ 
fitfiKtif^  tUa 
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Mr.  ScUter  read  some  extracts  from  a  letter  addressed  to  him  by 
Mr.  H.  H.  Johnston,  C.B.,  F.Z.S.,  dated  the  Residency,  Zomba, 
British  Central  Africa,  March  27th,  1892,  announcing  the  despatch 
of  a  large  consignment  of  Natural  History  specimens  illustrative  of  the 
Fauna  and  Flora  of  the  Shire  Highlands,  a  good  proportion  of  which 
were  from  altitudes  of  from  4000  to  8000  feet  on  Mount  Zomba  and 
Moont  Milanji.  Mr.  Johnston  requested  Mr.  Sclater  to  place  these 
specimens  in  the  hands  of  competent  naturalists  for  examination. 

Mr.  Sclater  stated  that  one  box  containing  150  bird-skins  and 
6  mammal-skins  had  already  arrived,  and  that  he  proposed  to  ask 
Mr.  Oldfield  Thomas  to  undertake  the  examination  of  the  latter  and 
Captain  Shelley  to  determine  the  birds.  The  first  complete  set 
of  everything  was  to  be  deposited  in  the  British  Museum. 

Mr.  W.  Saville  Kent.  F.Z.S.,  exhibited  and  made  remarks  on 
some  photographs  of  a  species  of  the  genus  Podargus  (P.  atrigoides), 
showing  the  strange  attitudes  of  these  birds  in  a  Uving  state. 

BIr.  J.  W.  Gregory,  F.Z.S.,  gave  an  account  of  his  researches  on 
the  British  Paleogene  Bryozoa,  of  which  he  recognized  30  species, 
represented  in  the  National  Collection  by  about  750  specimens. 

This  paper  will  be  published  entire  in  the  Society's '  Transactions.' 

The  following  papers  were  read : — 


1.  On  the  Subdivision  of  the  Body-cavity  in  Snakes. 
By  Geraed  W.  Butler,  B.A.,  F.Z.S. 

[Beoeived  May  14, 1892.] 
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_iL=  m  m  prerious  one  **  On  the  Sub- 

^^-r-  r  Lairds,  Crocodiles,  and  Birds" 

^_     Probably  most  persoDS  will  admit 

-  ciT  I  iny  snicture  is  more  or  leas  nsefiil, 
^  ^;i'-nnf5iiggest  or  confirm  relationships 

,    -  wr  itrow  light  on  physiology.    But 

--    -  rrrt  Etcrest  in  the  relations  (in  the 

•  --  i'"^  ^  ^he  plenroperitoneal  cavity,  with 
P~                                 '            .     .^-1-  ci-nsion  into   different  spaces,   by 

.^*.    r  Mcjune  membranes  or  "  diaphragms," 

'^       ,     r    cnrrare  from  that  which  embryology 

.  ^  .-TEr=E«t  (viz.  that  seen  in  Lizards)  at 

......  3^  oatomist ;  and,  accordingly,  much 

"        ^   r  =?-  »  ^  subject. 

.    x-^r  »  ooe  which  cannot  be  satisfactorily 

f*  *c-^:^  laborious  work  in  embryology  and 

LtT  3uxight  it  well,  having  once  gone  some 

*  -rinmt  my  investigations. 

-  -  Irtish  Association,"  the  occupation  of 
'"'  '                                             "   .       ^^il  Sution  at  Naples  in  1890  gave  me 

.  .  -  I  irxKis  Reptilian  material,  embryological 
^   ^  r-  wnner  teacher  Prof.  Q.  B.  Howes,  of 
"^     ^      ^.-tfja.  South  Kensington,  who  generously 
^  ^     ir^  Tiriety  of  Snakes,  with  permission  to 
..  cw-^TT.    I  am  also  indebted  to  Mr.  6.  A. 
li  _       ,   .  ^,. .  rifled  n,any  of  my  specimen.. 

:  H  Bibliography. 

>,  .  ,    £Ussen  u.  Ordnnngeu  des  Thierreichs'  '. 

-,   .—  says: — ''Theperitoneumof  the  Python, 

-;_■'  fistic  Snakes,  exhibits  peculiarities  not  \ 

^'   Tr:.-:fi:«s.    These  peculiarities  have  been  often 

^  >  *^  3i.a:<«hiug  qiwte  *  new '  " ;  and  he  goes  on  to 

-     "     "^"    ,  WL  uj.  i:T«ar.  however,  from  the  way  he  speaks, 

**  ^ '  ^  --s-<  ihat  the  "  peculiarities  "  of  which  he  is 

,^_^  ^---  n  the  relation  of  the  peritoneum  to  the 

^j^^^*.,  uit  individual  coils  of  which  latter  it  does 

*  ^    '2  <^^3  i*^  ^®  ^^^^  ^®  ^B  quite  right  in  saying 

^  .  ",-^-1  M<9  de«cribed  (at  any  rate  from  Meder 

^*c.  r^  s  ^J  ^^  point  about  the  peritoneum  of 

"*  "         *^-  w  ^  stetesdng  one.     While  one  of  the  authors 

^     •    ■■   ^       ^^^y  Retzius,(l)  &  (2)]  has  noted  all 

j)cfcr«oy  confines  himself  to  the  one  point 
Bcniag,  who  is  quoted  without  advene 

ie  (Halle),  Band  ill.  1817,  p.  219. 
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cridciBin,  is  absolutely  incorrect  and  misleadiDg  when  be  says  of  the 
Boa  constrictor,  **  es  ist  kein  Catmm  thoracis  oder  abchminis  vorhan- 
den,  .  .  ." ;  for  the  peritoneal  cavity  (''  cavum  abdominis  ")  with  its 
▼arious  subdivisions,  judging  by  a  young  specimen  in  the  British 
Museum,  which,  by  the  courtesy  of  Mr.  Boulenger,  I  was  permitted  to 
examine,  is  better  seen  in  Boa  constrictor  than  in  most  Snakes.  It 
is,  however,  hardly  surprising  that  anyone,  not  forewarned  by  allied 
studies,  should  err  as  to  the  peritoneum  of  these  animals. 

I  shall  notice  the  paper  by  Lataste  and  Blanchard  presently. 

We  are  also  referred  to  F.  Ley  dig  [^*  Ueber  die  einheimischen 
Schlangen,"  Senckenberg.  naturf.  Gesellschaft,  Band  xiii.  1883-4]. 
Leydig,  however,  like  the  writer  in  the  '  Thierreichs,'  who  is 
perhaps  following  him,  quotes  indiscriminately  Herrins,  who  is 
wrong,  and  Betzius  who  is  right ;  and  the  conclusion  which  (loc.  cit, 
p.  214)  he  says  we  may  draw  from  the  various  descriptions  (as  to 
the  coexistence  of  a  peritoneal  cavity  and  a  subdivided  lymph-space) 
is,  as  might  be  expected,  vague,  and  does  not  convey  a  correct  idea 
of  the  actual  facts. 

To  one  who  has  elsewhere  found  nothing  but  incomplete  and 
usually  very  meagre  and  general,  if  not  incorrect,  accounts  of  the 
Ophidian  peritoneum,  it  is  a  pleasure  to  turn  to  the  account  of 
Betxius  (1)  &  (2). 

This  author  in  1830  described  the  state  of  things  in  the  Python^ 
overlooking  no  division  of  the  peritoneal  cavity ;  though  in  the  case 
of  two  of  the  smaller  spaces  he  simply  calls  them  '^  serous  canals." 
His  description  of  the  peritoneum  appears  to  be  as  complete  as  it  is 
possible  for  such  a  description  of  the  anatomical  features  of  any  one 
animal  to  be,  without  the  light  thrown  by  comparative  anatomy  and 
development.  One  small  division  of  the  peritoneal  cavity,  which 
embryology  shows  to  be  a  remnant  of  the  ^'  omental "  space,  I  did 
not  myself  discover  in  any  adult  Snake  until  after  reading  Betzius' 
account  of  the  Python.  But  although  thb  careful  *^  old  master  " 
aeems  to  have  seen  more  than  any  one  else  since,  I  nevertheless  hope 
that  there  will  be  something  ^^  new  "  in  the  following  paper,  in  so  far 
as  a  study  of  their  mode  of  origin  furnishes  material  for  the  discussion 
of  the  true  nature  and  the  homologies  of  the  various  peritoneal 
spaces,  and  in  so  far  as  a  comparative  study  of  examples  of  nearly 
all  the  families  of  Snakes  enables  me  to  state  it  as  probable 
that  most,  if  not  all  Snakes,  while  difiEering  considerably  iu  other 
respects,  are  essentially  alike  in  their  peritoneal  cavities  ^ 

We  come  now  to  the  papers  by  Lataste  and  Blanchard  (3)  and 
Blanchard  (4).  The  statement  on  p.  95  of  (3),  to  the  effect  that 
the  peritoneum  does  not  extend  anteriorly  to  the  gall-bladder,  is 
quali6ed  by  one  on  p.  106,  to  the  effect  that  there  are  two  serous 

^  For  inftaiuse,  Tuphtambis  (T^tu)  differs  striluDgly  from  other  Lisards  in 
the  poMenioD  of  a  most  distinct  transverse  septum  behind  the  liyer  (see  Proc 
XtKL  Soa  1888»  plate  zlviii.  and  text).  I  hare  recently  disoovered  a  previous 
mention  of  this  strooture  bj  Meckel  [Deutsohes  Arohiv  for  die  Physioloffie 
(flalle),  Band  iiL  1817,  p.  218 J.  However,  Meckel  gave  no  figure  or  detaibd 
deMription  of  this  septum. 

33» 
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saos  in  the  r^on  of  the  liyer.  These  authon  are  chiefly  concerned 
with  details  as  to  the  most  posterior  of  the  snaces  described  in  this 
paper,  especially  as  to  its  tapering  forward  ana  backward  extensions. 
Some  of  their  statements  were  in  1880  questioned  by  S.  Jourdain  ^ ; 
and  in  1882  Blanchard,  in  the  light  of  new  material,  published  a 
second  paper  (4)  in  which  he  modifies  the  account  given  in  the 
former  (3) ". 

These  authors  refer  us  to  Cuvier  (1835),  Dum^  and  Bibron 
(1844),  Siebold  and  Stannius  (1848),  and  Milne-Edwards.  I  have 
of  course  carefully  consulted  these  and  also  Owen,  Hunter  ('  Essays 
and  Observations,'  edited  by  Owen),  and  various  modem  text- 
books ;  but  I  have  not  found  anything  on  this  subject  to  which  it  is 
worth  while  to  refer  the  reader.  Anatomists  have  as  a  rule  kept  clear 
of  it ;  and  one  feels  that  it  would  be  often  mere  impertinence  to 
criticise  in  detail  the  little  that  bas  been  said.  So  far  as  my  search 
has  gone,  while  here  and  there  we  find  details  of  truth  often  mixed 
with  more  or  less  error,  it  may  be  said,  speaking  generally,  that 
those  authors  who  are  not  betrayed  into  including  Snakes  under 
their  description  of  other  reptiles,  keep  safe,  by  confining  themselves 
to  the  most  meagre  details  or  to  the  most  vague  and  general 
statements.  For  instance,  Cuvier  (Lemons  d'Anat.  Comp.  2nd  ed. 
1835,  torn.  iv.  2'  part.  pp.  670,  671)  describes  the  relations  of 
the  pleuro-peritoneum  in  the  Slowworm  (Anguia /ragilis),  wbere  we 
have  the  tjrpical  Lacertilian  condition,  and  adds  that  in  the  true 
Snakes  things  are  similar,  hut  mare  compUeated,  In  the  paper 
above  referred  to  (3)  Lataste  and  Blanchard  do  an  injustice  to 
Cuvier  by  quoting  this  passage  without  the  last  *'  saving  clause." 

LUio/IHtles. 
[Snakes.] 

(1)  Retzius. — ^^Anatomisk  untersockning  ofver  niigra  delar  af 

Python  hivittatutP     Ron.  Yet.-Akad.  Handl.   Stockholm, 
1830,  pp.  81-116. 

(2)  Rbtzius. — [German  version  of  the  above].     "  Isis,"  Leipzig, 

1832,  pp.  511-531. 

(3)  F.  Lataste  et  R.  Blanchard. — '*  Le  P^ritoine  du  Python 

de  Seba."    Bull.  Soc.  Zool.  de  France,  1879,  pp.  95-112. 

(4)  R.  Blanchard. — *'  Nouvelles  recherches  sur  le  P^ritoine  du 

Pvthon  de  Seba."     Bull.  Soc.  Zool.  de  France,  1882. 

^  Bevue  Internationale  des  Scienoes,  1880,  p.  267. 

'  What  chiefly  interests  theee  writers  is  a  macroscopic  connection  which  they 
find  between  the  hinder  diyiaion  of  the  peritoneal  cavity  and  the  oonnectiTo 
tissue  in  that  re^on,  and  so  possibly  with  the  **  cistema  magna  **  (grande 
oisteme  r6tro-p6ritonale),  and  tney  add  suggestiTe  remarks  as  to  the  relationv 
of  ocelom,  lymph-spaoes,  and  conneotiye  tissue  in  general,  and  the  inter- 
changeability  of  the  two  latter.  There  is,  as  they  say,  nothing  essentially  new 
involved,  but  it  would  be  interesting,  if  their  aooount  be  correct  (but  this  is 
disputed),  to  see  with  the  naked  eye  what  is  in  other  animals  only  to  be  seen 
with  the  microfloope. 
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[Uiards,  Crocodiles,  and  Birds.] 
(5)  "  On  the  Sabdmsion  of  the  Body-cavity  in  Lizards,  Crocodiles, 
and  Birds."'     Proc.  Zool.  Soc.  London,  1889,  pp.  452-474, 
plates  zlTi.-xlix. 

I  quote  this  paper  here  because,  as  explained,  the  present 
one  is  really  a  continuation  of  it,  and  I  shall  have  occasion  to 
refer  back  to  it.     Some  other  references  will  be  found  in  it. 


§  in.  List  of  Snakes  examined  '*. 

Saborder  I.  OPOTERODONTA. 

Pam.  CATODONTA.  

Fun.  BFANODONTA. 

Suborder  II.  CX>LnBRIFO&lIIA. 

Fam.  UBOPBLTIDJS. 
Fam.  TOWIBICIDM, 
Fam.  XENOPEI/rrD^. 
Fam.  PYTHONID^.        BaTCiMiB. 

BoiVM, 


Typhlops  lumbricalia  . . . 


Pam.  OALAMABID.E. 
Fam.  COLJrBBlDM. 


PYTHONIHiB. 

GoROKBLUNiE. 
NaTRICINuB. 

GoLUBRINiE. 


Rhinophis  hlytkU    

CyUndropkis  n{fa  

XenopeUU  unicdor 

EryxjohnU 

Enygrus  carinatus 

Boa  constrictor   

Python  molurus 

Atpidura  trachyproeta  . 

Ltophis  meremH j    a 

Tropidonotus  natrix  ...j 
Heterodon  tPorbignii  . . . , 
Elaphia  guadriltneatua . 
CoTnposoma  mekumrum. 
Zamenis  yenumenais  ... 
Pittiophis  catentfer    . . . 


a 
a 
a 
a 
a 
b 


b 
b 
b 
a 
b 
b 


'  I  take  this  opportunity  to  make  the  following  oorreotiona  and  additions : — 

P.  464,  L  14,  for  **  Vitelline'*  read  AUantoic. 

P.  473,  L  14,  for  "  mesentery  and  Ugaments "  read  mesentery  and  median 
iigaments. 

Pig.  7,  erase  v.om,  vjom\ 

Fig.  33.  for  4  read  a 

Fiff.  46,  the  space  on  the  right  side  of  the  fig^ure  into  which  the  spleen  and 
cMophagus  project  should  be  marked  2'  and  similarly 

fig.  47,  &r  2  and  3  read  2'  and  3  (on  the  left  side  of  the  figure). 

With  regard  to  figs.  42  and  43  see  below,  §  VII.  (iii.)  note. 

Further,  since  the  description  of  the  Crocodile  was  written,  I  have,  thanks 
to  the  generosity  of  Mr.  S.  r .  Clark,  of  Williams  Oolleffe,  Mass.,  been  able  to 
cot  eeetions  of  a  considerably  yoimger  stage  (viz.  a  35-aays  Alligator).  This, 
while  confirming  the  other  opinions  expressed  in  the  preyioos  paper,  makes  it 
clear  that  there  is  originally  a  '*  Foramen  of  Winslow  in  the  normal  position, 
so  that  from  the  7th  to  the  18th  lines  inclusive  on  page  470  of  (5)  should  be 
struck  out. 

Lastly,  since  p.  465  of  that  paper  was  written,  I  have  found  that  certain 
Seincoia  Lizards  are  as  to  the  relations  of  their  right  lungs  and  liver  intermediate 
between  the  Teiid«  and  other  Lizards ;  while  Acontias  meUayris  agrees  with  most 
Lizards,  Anguis  fragilis^  Chalcides  mionecton,  and  apparently  Acontias  mono- 
iaetyla  have  their  '*  pulmohepatic  recess  "  not  extending  into  the  region  of  the 
lungs.  So  that  a  section  through  the  lungs  resembles  fig.  B  on  that  P^ge*  And 
one  behind  the  lungs  shows  the  right  lobe  of  the  liver  attached  as  in  ng.  A. 

'  For  explanation  see  §  Y . 
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Suborder  OOLUBRIFORMIA  (conHnmed), 

Drtadina. 
Panu  DENDROPHlDiE. 
F«m.  DRYOPHID^ 
Fam.  PSAMMOPHID-ffi. 
Fam.  DIPSADIDiE. 

Ftan.  SOYTALTDA 
¥tan.  LYCODONTID^. 
Fam.  AOBOOHOBDID^. 

Suborder  III.  PROTEROaLYPHA. 

Fam.  ELAPIDiE. 
Fam.  HYDKOPHTD^. 


Suborder  IV.  SOLENOOLYPHA. 
Fam.  VIPERID.E. 


Dendrophis piela   ... 
Dryopkis prusmc   ... 
Cal^pdtu  lacertma 
Dipsas  oeylonenm  ... 
Lepiodeira  ri^etcetu 


Lampropkit  nrfiucens... 


EUmsfulvitts  

Hyarophis  faxiata 
Pel  amis  hicolor    ... 


Vipera  berus   

,.     o^   

„      arietcms  .. 
nasieomis 


a 
e 
b 
c 
c 


2 
t 

3» 


b 
c 
c 


Fam.  OROTALIDiE. 


»» 


Crofalus  dwrissms. 


h 

b  \ 
b      t 

*      4 
h 


§  lY.  On  the  Subdivision  of  the  Body-cavity  in  the  Adult  Snake, 

(0).    Preliminary,  and  as  to  certain  Extra-peritoneai 

Lymph-spaces* 

Once  one  knows  what  to  look  for  and  where  to  find  it,  it  ifl  not 
difficult  to  make  out  the  relations  of  the  peritoneum  in  Snakes  of 
ordinary  sixe,  such  as  the  Common  Grass-Snake  {Tropidonotus  natris) 
or  the  Common  Viper  (  Vipera  berus).  But  without  such  knowledge 
it  is,  judging  by  my  own  experience,  not  so  easy. 

I  may  perhaps  be  excused  then  if,  in  describing  what  is  seen,  I 
explain  how  to  find  it.  I  haye  spoken  simply  of  the  peritoneun, 
because,  as  may  with  advantage  be  stated  here,  the  pleural  ctrity 
or  cavities  appear  to  be  obliterated  in  all  the  Snakes  I  have  examined 
[this  will  be  discussed  later,  §  VI.].  All  my  specimens  have  been 
more  or  less  hardened  in  spirits,  and  it  would  seem  that  sometimes 
specimens  which  on  the  outside  appear  unduly  soft  are  well  adapted 
to  our  present  purpose. 

To  dissect  a  Snake,  insert  scissors  between  the  skin  and  the  ribs, 
and  cut  all  along  the  body  from  the  region  of  the  heart  to  the ' 
cloaca,  keeping  rather  to  one  side  of  the  mid-ventral  line,  with  the 
scissor-points  close  under  the  skin.  Having  then  turned  back  the 
skin  from  the  ventral  side  of  the  animal,  nothing  is  simpler  than  to 
ease  away  outwards  on  each  side  the  ribs  and  the  muscles  of  the 
body-wall,  so  far  as  they  close  in  the  ventral  side.  We  then  see, 
stretching  from  about  the  hinder  end  of  the  liver  to  not  far  from 
the  cloaca,  the  well-known  fat-bodies^  sheathed  ventrally  by  mem- 
branous tissue,  which  laterally  wraps  round  outside  all  the  viscera 
including  the  kidneys. 

Now,  first,  as  to  these  fat-bodies.  If  the  Snake  under  examioatioii 
be  a  Python  or  a  Oylindrophis  rufa  (and  I  think  I  might  add  the 
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water^iakes  Hydrophit  and  Peiamu)^  one  possible  source  of  error 
11  eUminated,  for  in  these  there  is  no  space  round  the  fat,  such  as  is 
present  in  the  great  majority  of  Snakes.  In  Python  the  fat  occurs 
as  a  number  of  small  separate  lobales,  quilted  between  membranous 
tiisne,  and  the  condition  is  somewhat  similar  in  Cylindrophis^  though 
anterioriy  the  fat-lobules  tend  to  run  together. 

On  the  other  hand,  in  most  Snakes  the  fat  occurs  as  a  continuous, 
but  often  much  folded  band  on  either  side,  each  of  which  hangs  in 
a  well-marked  Ijmph-cavitj  ^  which  might  perhaps  be  taken,  as  it 
has  been  taken  in  certain  other  Reptiles,  for  a  part  of  the  coelom 
proper.  Development,  howeyer,  shows  that  this  is  not  the  case.  The 
fat  and  the  space  round  it  become  differentiated  at  a  comparatively 
late  embryonic  stage,  and  the  space  probably  arises  in  the  same  way 
is,  and  should  be  placed  in  the  same  category  with,  the  **  oistema 
magna,"  in  which  runs  the  aorta  \  This  latter  is,  like  the  circum- 
adiposal  lymph -spaces,  well  developed  in  Snakes.  Besides  these 
there  may  be  a  more  or  less  distinct  lymph-space  round  the  kidneys. 

It  would  have  been  impossible,  m  discussing  the  body-canty 
proper  of  Snakes,  to  omit  a  reference  to  these  ea;^ra-peritoneal  lymph- 
spaces,  for  they  are  certain  to  strike  the  observer,  and  may  be  in 
tome  cases  more  conspicuous  than  the  peritoneal  cavity  itself;  and 
he  might  possibly  take  them  for  part  of  this  and  wonder  why  no 
reference  had  been  made  to  them.  For  further  remarks  on  these 
spaces,  and  figures  showing  their  relations  in  adult  Tropidonotus  and 
Vipera  and  advanced  embryo  of  Tropidonotus,  see  paper  ^*  On  the 
Relations  of  the  Fat-bodies  of  the  Sauropsida."  * 

After  opening  the  ventral  body-wall  of  the  Snake  as  described 
above,  it  will  be  best,  before  further  dissecting,  to  ascertain  the 
position  of  the  right  and  most  anteriorly  situated  kidney.  If, 
thCT,  we  cut  through  the  membrane  ventrad  of  the  fat  a  little 
to  the  right  side  of  the  animal,  we,  as  explained  above,  in  nearly  all 
Snakes  cut  into  the  right  circumadiposal  space;  this  can  be 
followed  forwards  and  backwards,  as  a  continuous  space  from  one 
end  of  the  fat  to  the  other.  If  we  next,  turning  up  the  fat,  cut 
through  the  inner  membranous  wall  of  this  space  at  a  point  just 
anterior  to  the  right  kidney  *  we  shall  have  cut  into : — 

§  IV.  (i.).    Hie  Single  Posterior  Peritoneal  Space. 
This  is  described  by  Retzius,  (1)  p.  91,  (2)  p.  517,  and  Lataste 

*  In  certain  other  Snakes  we  see  a  condition  of  things  intermediate  between 
this  and  what  obtains  in  Pythons — in  fact,  we  have  an  interesting  and  possibly 
snegestiTe  series,  which  need  not,  however,  be  discussed  here. 

^Thus  in  adranoed  ElapMs  embryos  (Plate  XiVllI.  figs.  A,  B)  the  allantoic 
arteries  ran  forwards  from  the  aorta  to  the  umbilical  stalk  in  the  posterior  part 
of  these  circumadiposal  lymph-spaces,  as  the  aorta  runs  in  the  dsterna  magna, 
but  there  does  not  appear  to  be  any  communication  between  these  spaces. 

'  Proc.  Zool.  Soo.  London,  1889,  plate  lix.  figs.  8,  9, 10.  [N.B.  ^  in  fig.  9 
sod  re  in  figs.  5  and  6  should  be  c.to.J 

*  If  we  ettt  at  random  we  shall  possibly  miss  the  peritoneal  cavity  alto- 
gether, and  may  perhaps  cut  either  into  uie  "  cistema  magna,"  or  a  lymph- 
spaee  that  may  surround  the  kidney. 
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and  BUnchard  (3).  If  we  carefidly,  with  the  aid  of  a  seeker  and 
pair  of  scissors,  open  up  the  ventral  wall  of  this  space,  we  shall  find 
that  it  tapers  off  posteriorly  on  the  ventral  side  of  the  rectum  and 
appears  to  end  at  a  small  distance  in  front  of  the  cloaca  (varying  in 
different  species).  On  the  other  hand,  we  find  that  it  ends  anteriorly 
in  front  of  the  reproductive  glands.  It  is  in  fact,  like  the  corre- 
sponding space  in  Birds,  Crocodiles,  and  Tiq[)inamlns,  an  intestiwh 
genital  cavity. 

As  the  right  reproductive  gland  lies,  in  Snakes,  in  advance  of  the 
left,*  this  posterior  peritoneal  space  extends  forwards  farther  on  the 
right  side  than  on  the  other. 

In  the  male  we  shall  probahly  have  no  difficulty  in  making  out 
the  anterior  limits  of  this  space,  just  in  front  of  the  anteriorly 
rounded  testes. 

But  in  the  female  it  may  not  be  always  easy  to  say  exactly  where 
this  space  does  end  anteriorly*  If  we  follow  the  oviduct  of  either 
side  forwards,  we  find  the  anterior  end  of  its  funnel  continued  as  a 
thread  into  a  narrow,  forwardly  directed,  funnel  of  peritoneum.  On 
the  right  side  [cf,  (3)  pp.  100,  101]  this  narrow  peritoneal  funnel  or 
tube  runs  forwards  just  externally  to  the  portal  and  postcaval  veins, 
and  is  the  remnant,  as  will  be  explained  later,  of  the  right  half  of  the 
peritoneal  cavity  in  this  r^on,  which,  down  to  a  comparatively  late 
embryonic  stage,  persists  as  a  narrow  tube  (fig.  3^,  P^)  placing  the 
posterior  peritoneal  space  now  described  in  communication  with 
that  in  which  the  right  lobe  of  the  liver  lies.  Similarly  with  the 
small  funnel  on  the  left  side.  We  can  frequently  tell  approximately 
where  these  peritoneal  tubes  or  funnels  end,  and  this  was  especially 
clear  in  a  specimen  of  JETeterodon  tPorbignii.  While  sometimes  it 
is  hard  to  say  this,  it  is  not  very  important  to  know  the  exact 
point  at  which  such  tapering  tubes  end,  especially  as  it  is,  in  nearly 
all  cases,  perfectly  clear  that  the  anterior  peritoneal  spaces  into 
which  they  might  be  expected  to  lead  are  closed  behind '.  The 
wonder  is  not  that  where,  as  in  the  females,  these  forwardly  directed 
peritoneal  funnels  occur  they  should  vary  as  to  their  extension 
forwards,  but  that  the  original  embryonic  continuity  of  the  peritoneal 
cavity  on  either  side  is,  so  far  as  I  can  ascertain,  never  maintained  in 
the  adult. 

Before  leaving  this  hindmost  division  of  the  peritoneal  cavity, 
which,  as  stated,  extends  in  the  male  (and  except  for  insignificant 
tubular  processes  in  the  female  also)  from  the  anterior  border  of  the 
reproductive  organs  to  a  point  on  the  rectum  usually  not  far  from 
the  cloaca,  it  may  be  well  to  say  a  few  words  as  to  the  viscera  which 
project  into  it. 

As  stated  in  §  II.,  the  relations  of  the  peritoneum  to  the  alimen- 
tary canal  have  been  repeatedly  noticed  by  writers  on  Snakes,  from 
Meckel  (ioc,  cit.)  to  the  present  day  {cf.  for  instance  RoUeston. 

^  It  is  only  rarely  that  the  right  half  of  the  liver  tapers  off  backwards 
along  the  course  of  the  posterior  vena  cava.  When  this  is  so,  it  may  be  some- 
times difficult  to  say  exactly  where  the  tapering  liver-sac  ends.  [Liopkis 
ineremii,  Vipera  arietans,  V.  namomis^  Crotdus  duriwM.I 
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'  Fonns  of  Aiuiiial  Life,'  2iid  ed.  p.  69).  From  my  tabnlAtcd 
notn  I  find  that  the  straight  tenninal  portion  of  the  iotettine  Beldom 
projects  nt  &U  into  the  bod^-cuvit;,  and  that  thelera  folded  portion, 
immediately  preceding  this,  seldom  (as  in  CeelopeltU  lacerHna, 
Crolalm*  dMriuut,  Compsotama  mtlanurum,  and  I^thon)  has  any- 
thing that  can  be  called  a  mesentery.  As  to  the  Eiguig  part  of  the 
intestine  that  follons  the  stomach,  the  peritonenm  (as  so  often 
noticed)  does  not  follow  the  individual  bends,  but  merely  covers  the 
sigzag  as  a  whole.  In  fact  the  inletlint  of  Snakes,  at  a  rule, 
.imtrudet  upon  the  peritoneal  cavity  leu  than  in  any  other  Vertebratei. 

Secondly,  as  to  the  kidneys  '•  With  rare  exceptions,  the  permanent 
kidneys  in  Sauropsidn  (unlike  the  WolfSan  bodies  of  the  embryo, 
and  the  kidneys  of  certain  Mammalia)  do  not  project  freely  into  the 
body-cavitT,  bnt  are  in  great  part,  if  not  entirely,  situated  out- 
side it'.  Snakes  are  no  exception  to  this  rule.  In  Boa  eonttrictor, 
it  is  true,  I  have  found  the  kidneys  hanging  freely  in  the  budy-canty, 
as  in  certain  Amphisbsenidee,  but  this  is  the  only  case  I  have 
found  among  Snakes.  The  only  other  Snakes  in  which  I  have  found 
any  part  of  the  kidneys  projectmg  into  the  body-cavity  are  Typhlopt, 
Ocelcpettia,  and  the  Pylhonida,  and  in  these  cases  the  intrusion  is 
bnt  slight.  In  all  tiie  other  forms  examined  (see  list  §  III.) '  the 
kidney  lie  entirely  outiide  the  peritoneal  cavity,  and  do  not  project 
at  alt  into  it.  It  is  interesting  to  note  that  this  exclusion  of  the 
kidneys  from  the  body-cavity  in  Snakes  is,  like  the  absence  of  this 
cavity  round  parts  of  the  alimentary  canal,  not  primary.  That  is  to 
•a;',  when,  at  a  comparatively  late  embryonic  stage,  the  permanent 
kidneys  first  begin  to  develop,  they  in  part  project  into  the 
peritoneal  cavity,  as  is  the  case  in  the  adults  of  some  (and  perhaps 
moat)  Liiards. 

Thirdly,  the  only  other  organs  whose  relations  to  this  hinder 
peritoneal  space  we  have  to  consider  are  the  reproductive  ones; 
and  these  in  both  sexes  (and  as  I  believe  to  be  the  case  in  all  Veite- 
brates)  project  freely  into  the  body-cavity. 

Beariog,  then,  in  mind  that  the  kidneys  of  Snakes  are  with  rare 
exceptions  wholly  outside  the  peritoneal  cavity  *,  and  that  the 
intestine  commonly  has  no  mesentery  and  bulges  but  little  into  the 
body-cavity,  so  as  in  individuals  of  some  species  {Liophis  meremii) 
to  appear  to  have  almost  entirely  receded  from  it,  it  will  be  readily 
understood  that  thit  hinder  peritoneal  epaee  may  occanonalfy 
be  reduced  m  Snaiet  to  little  more  than  a  tube  containing  the 

'  I  add  thew  remarki  u  to  the  kidneys  became  those  orsana  are  tuuallj 
reTerred  lo  id  discuuing  the  relations  of  the  peritoueutu,  and  Uie  impreBaion  is  ■ 
■ometiolM  oonve;red  t^t  there  is  aometfaing  unusual  in  [he  eicluaion  of  the  I 
kidn^i  froin  the  bodj-caiity. 

'  The  Am[riiiati«nid)e  [a.  g.  A.  darvnnH,  Lepidotlemon  amiigeniia.  and  I 
TKtber  IcOT  extent  A.  aiia  and  Paehycalantia  irwii]  are  the  only  mar 
eioeptions  I  know  of  beeidea  the  Boa  coaitnctor, 

*  I  oonld  not  atoertun  the  relations  in  Lampropiyt,  Hgdrophit,  and  Crolalus,  I 
but  have  no  retaoa  to  siupect  them  lo  be  exceptional. 

*  Ttie  l}^ph4pace  mentioned  above  whiob  ma;  occur  round  tbem  must 
be  miitaken  for  part  of  the  peritoneal  cavity. 
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reproductive  glands  and  their  ducts.  From  this  it  is  not  sarprisiiig 
to  6nd  that  it  terminates  anteriorly  in  fVont  of  the  reprodactiTe 
organs,  the  hody-cavity  of  either  side  heing  obliterated  oyer  a  longer 
or  shorter  area. 

§  IV.  (ii.).     The  Unpaired  "  Gastric  '*  Peritoneal 
Space  of  the  Left  Side. 

Between  the  hinder  end  of  the  right  liver-lobe  and  the  anterior 
end  of  the  right  reproductive  gland  the  main  ^  right  half  of  the 
peritoneal  cavity  b  unrepresented  in  the  male ;  and  in  the  female  it  is 
only  represented  (as  described  above)  by  a  narrow  peritoneal  fonnel 
or  tube  which  sometimes  extends  but  little  in  advance  of  the  ovary. 

On  the  other  hand,  on  the  left  side  there  is,  with  few  exceptions,  a 
distinct  peritoneal  space  to  be  made  out  in  the  pyloric  region. 
Retzius  [(1)  p.  89,  and  (2)  p.  515],  describing  Python  bwUtatus, 
notices  both  this  and  the  space  which  will  be  later  referred  to 
[§  IV.  (iv.)]  as  the  omental  one. 

To  find  this  gastric  space  in  any  Snake,  we,  after  the  preliminary 
easing  away  of  the  body- wall  described  above  (§  IV.  (0)),  mark  the 
point  at  the  end  of  the  stomach  where,  about  opposite  the  hind  end 
of  the  gall-bladder,  it  is  often  slightly  bent  (just  where  its  tbick- 
walled  part  ends).  Then,  carefully  lifting  np  and  cutting  through 
the  membranous  tissue  that  wraps  round  the  left  and  ventral  sides 
of  the  posterior  end  of  the  stomach,  we  shall  in  nearly  all  cases 
(see  §  III.  and  §  V.)  find  .i  distinct  serous  space,  which,  in  the  region 
described,  wraps  round  the  stomach  on  its  ventral  and  left  sides 
(the  *'  blind  sac  "  of  Retzius) ;  when,  as  sometimes  happens,  this 
is  continued  forwards  by  a  narrow  cajial  {"  left  serous  canal "  of 
Retzius),  this  latter,  as  a  rule,  lies  more  ventrally  than  laterally 
to  the  stomach  itself. 

This  gastric  sac  was,  among  the  forms  I  examined,  best  developed 
in  a  specimen  of  Ccdopeltis  lacertina,  where  it  extended  from  a 
point  1  i  inches  behind  the  gall-bladder  forwards,  so  as  to  sli^tlv 
overlap  the  left  liver-lobe.  It  is,  however,  here,  as  apparently  in  all 
Snakes,  divided  off  from  the  peritoneal  sac  that  surrounds  that  liver- 
lobe.  It  is  also  well  developed  in  some  specimens  of  Zamenis 
gemonensis  (a  common  Italian  Snake)  and  in  the  various  types  of 
Pythonidae  examined  (viz.  Ergoff^  Enygrus^  Python).  It  was  slso 
distinct  in  Compsosoma  and  Latnprophds;  and  in  fact  I  ascertained  its 
presence  in  all  the  species  examined,  with  the  exception  of  a  few 
marked  (c)  on  the  list  in  §  III.,  and  it  not  improbably  occurs  in  some 
of  these  also. 

However,  it  is  developed  to  a  very  different  degree  in  different 
species  and  in  different  individuals  of  the  same  species.  Tims  t^ 
will  very  likely  not  be  found  in  many  specimens  of  Tropidonotos 
natrix,  while  it  would  appear  (Elaphis,  Zamenis)  that  it  may  be  larger 
in  the  male  than  in  the  female. 

1  There  is,  however,  in  many  caees,  a  more  or  less  marked  "  omental  **  space 
traceable  (jqf.  §  lY.). 
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As  might  be  expected,  when  this  **  gastric "  sac  is  reduced  in 
extent,  what  remains  of  it  will  be  found  at  the  point  where  it  is  most 
expanded  in  other  cases :  that  is,  at  that  point  approximate  to  the 
posterior  end  of  the  stomach,  where  I  have  suggested  above  that 
search  for  it  should  be  made. 


§  IV.  (iii.).     The  Paired  Peritoneal  Liver-sacs. 

Some  writers  make  a  point  of  the  liver  of  Snakes  being  unilobnlar. 
This  is  in  a  sense  true,  in  so  far  as,  with  the  exception  of  the  oft- 
quoted  liver  of  Typhlops  [in  which* animal  there  are  some  three 
principal,  besides  minor,  lobulations  of  the  liver  on  each  side],  and  the 
trilling  lobulation  that  may  be  seen  in  some  other  cases  (Fipera 
berus  and  arietans),  the  Uver  of  Snakes  presents  at  first  sight  the 
appearance  of  one  elongated  body. 

However,  morphologically y  no  animal  has  a  more  obviously 
hUohed  liver.  And  it  is  most  certainly  incorrect  to  say,  in  the 
language  of  one  of  our  text-books,  that  the  liver  of  Snakes  cor- 
responds only  to  the  right  liver-lobe  of  other  Reptiles. 

As  Retzius  remarks  of  the  Python  [(1)  p.  96,  (2)  p.  520],  the  Uver 
is  divided  **•  into  a  right  and  left  half .  •  .  each  lateral  half  of  the 
liver  is  enclosed  in  a  serous  capsule  of  its  own,'' 

It  need  perhaps  hardly  be  added  that  the  dorsal  and  ventral  lines 
of  demarcation  between  the  two  halves  of  the  liver  really  represent  the 
lines  along  which  that  organ  meets  the  median  longitudinal  septum, 
which  in  its  dorsal  part  supports  the  oesophagus  and  which,  in  all 
air-breathers,  divides  the  pulmohepatic  part  of  the  pleuroperitoneal 
cavity  into  right  and  left  halves  \  We  shall  return  later,  §  VII.,  to 
these  liver-sacs,  so  that  little  need  be  said  of  them  here.  They  fit  the 
liver-lobes  pretty  closely,  and  therefore  cannot  possibly  be  missed 
even  in  the  smallest  Snakes. 

In  the  rare  cases  in  which  the  right  liver-lobe  tapers  off  along 
the  course  of  the  posterior  vena  cava  (JAophis  meremiiy  Fipera 
arietans  and  nasicornie,  and  Crotalus  duris8us%  the  liver-sac  of  that 
side  necessarily  does  so  too,  wherefore  it  is  hard  to  ascertain  exactlv 
where  it  ends. 

§  IV.  (iv.).    The  Unpaired  "  Omental "  or  *•  Lesser  Peritoneal " 

8paee  of  the  Right  Side  ^. 

This  space  is  practically  the  most  difficult  of  any  of  the  peritoneal 
spaces  to  find.     Moreover ^  I  do  not  think  that  it  is  present  in  the 

^  Owing  to  the  marked  tiltine  of  the  liver  over  to  the  ri^ht  side  in  Snakes, 
while  the  right,  and  usually  ou^,  lung  often  takes  up  a  position  in  the  mid- 
donal  line,  what  is  morphologically  the  median  sagittal  plane  of  the  Snake, 
80  &r  as  the  ooelom  and  viscera  are  concerned,  usually,  in  the  region  of  the 
liver,  makes  an  angle  (varying  from  45°  [cf.  Plate  XXVIII.  fig.  2  ■]  to  90°)  with 
the  plane  joining  the  vertebral  column  with  the  middle  of  the  ventral  scales. 

'  The  space  referred  to  occurs  apparently  in  all  the  Amniota,  and  it  is,  I 
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adults  of  all  Snakes ;  and  this,  not  merely  because  I  have  not  in  s 
number  of  cases  been  able  to  satisfy  myself  as  to  its  presence  by 
dissection,  but  also  because  in  Elaphia  quadriUneatus,  of  which  I 
obtained  some  advanced  embryos,  I  find,  by  serial  sections,  that  it 
is  almost  totally  obliterated  while  still  within  the  egg. 

If  this  space  is  present,  one  may  expect  to  find  it  as  a  small  one 
immediately  on  the  right  side  of  the  stomach,  and  especially  of  the 
hinder  part  thereof— m  fact,  It/ing  between  the  galUhladder  and  the 
stomach  and  bounded  behind  by  the  pancreas.  It  will  not  in  any 
case  extend  caudad  of  the  pancreas,  and  it  may  not  reach  quite  so 
far  back  as  the  anterior  end  of  that  organ  in  the  adult.  Anteriorly 
it  may,  when  specially  well  developed,  extend  forwards  as  a  narrow 
space  on  the  right  side  of  the  stomach  to  a  point  a  little  anterior  to 
the  posterior  end  of  the  right  liver-lobe  (Typhlops  lumbrietdis). 
This  omental  space,  in  the  Snakes  which  I  have  examined,  is  best 
seen  in  Typhlops,  Xenopeltis,  and  the  Pythonidse ;  it  is  also  well 
marked,  though  in  a  less  degree  conspicuous,  in  Compsosoma^  Den- 
drophis,  and  others.  I  could  not  distmctly  make  it  out  in  the  forms 
marked  (b)  and  (c)in  the  list  (p.  489). 

This  "  omental "  space  must  not  be  confused  with  the  'Agastric'' 
space  above  described,  which  runs  close  to  it  but  more  to  the  left 
side ;  that,  in  its  hinder  region,  usually  distinctly  wraps  round  the 
left  side  of  the  pyloric  part  of  the  stomach,  while  this  omental  space 
is  on  its  right  side. 


believe,  disguued,  by  the  fenestration  of  the  mesogastric  and  gactrobepatic 
ligaments,  in  the  Amphibia  also. 

The  word  *'  omental "  is  somewhat  ambiguous,  and  "  lesser  nerUoneal  cavity^ 
though  excellent  for  the  Mammalia,  is  unsatisfactory  in  tlie  case  of  Birai, 
Crocodiles,  and  Snakes,  where  there  is  more  than  one  such  cavity  present 

It  may  be  explained,  then,  that  the  term  "  omental  space  "  is  nere  used  to 
include  the  whole  space  that  corresponds  to  (a)  the  "Saccus  omenti"  of 
Mammals  (the  sac  enclosed  by  the  recurved  stomach  and  its  attached  membranes), 
and  {h)  the  "  Becessus  superior  sacci  omenti "  of  His,  which  in  ^nbryos  of 
Mammals  extends  forwards  into  the  pulmonary  region,  and  is  the  rigkt 
"  puhnohepatic  recess  "  of  my  previous  paper  (5).  In  Lixards,  Crocodiles,  and 
Birds  this  "  recefs  "  may  be  more  important  than  the  "  saccus  "  itself. 

In  the  adults  of  most  Lizards,  of  certain  Chelonians  {Thalassochelys\  and 
at  any  rate  of  certain  Mammals,  and  in  the  embr>'onic  stages  of  Crocodiles, 
Snakes,  and  Birds,  we  find  that  this  '*  omental  space  "  communicates  with  the 
right  side  of  the  peritoneal  cavity  by  an  aperture  (very  wide  in  many  Liards) 
which  is  the  "  Foramen  of  Winslow."  This  "  Foramen  of  Winslow  "  is  bounded 
postero-yentrally  by  the  pancreas  and  the  hepatic  ducts,  which  run  in  the  hinder 
margin  of  the  gastro-hepatic  ligament,  and  antero-dorsally  by  the  posterior  vena 
cava,  which,  in  its  course  from  the  kidneys  (or  in  an  embryo  from  the  Wolffian 
bodies)  to  the  liver,  runs  in  what  either  is,  or  once  was,  the  posterior  margin  of 
a  ligament  attaching  the  right  half  of  the  liyer  to  the  dorsal  body-wi^ 

This  "  Foramen  of  Winslow  "  may  persist  as  described,  as  in  most  Lizards 
and  some  Chelonians  ( Thalassocheli/s)  and  Mammals ;  or  it  may  become  oblite- 
rated, as  in  Amphisbtenians,  certain  Chelonians  (Testudo  and  Emys)^  Snakes, 
Crocodiles,  and  birds  (Gallus). 

In  the  latter  case  we  haye,  as  a  result,  an  entirely  dosed  peritoneal  sac 
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§  T.  Explanatimt  of  the  List  of  Snake*  given  in  §  III. 
a — ngnifies  a  Sn&ke  io  whicK  I  ItHTe  clearly  fouod  the  full  com- 
plement  of  peritoneal  ipacea  aa  deBcribed  xbove,  §  IV.,  viz. : — 
a.  The  posterior  peritoneal  space. 
^.  The  paired  lirer-sacs. 
y.  The  gastric  sac  of  left;  side. 
I.  The  "  omental  "  space. 
b — signifies  a  Snake  in  which  I  have   not  clearly  made  out  the 
"  omenta] "  space,  though  all  the  others  occur  ; 

but  *  indioKtoi  that  this  proAoMj/  ii  present 
ti   X        I,         II  pouHlj/  „ 

e — signifies  a  Snake  in  which  I  hate  not  clearly  made  out  either  of 
the  smaller  peritoneal  spaces,  i.  e.  either  the  "gastric"  or  the 
"omental,"  though  the  principal  sacs,  viz.  the  two  lirer-sacs  and 
the  posterior  peritoneal  apace,  occur. 

t  iodiotM  ttist  a  Siuke  probably  han  a  "  gMtrio  "  sac. 
tt        „  ,,         „       potttbiy  „ 

I — Tj/pUepi. — In  this  the  antarior  and  poaterior  baundarin  of  the  gaitrio 
•ac  were  not  cteorly  made  out 

a — I>ryophu  (one  of  the  long  "  Whip  Sn^ea  ").  —I  canuot  pretenij  to  hare 
teen  the  poatflrior  boundary  of  the  IJTer-saca,  but  hnve  no  reason  to 
bdi«Te  tlut  they  are  not  oloied  aa  in  all  other  caaea. 

] — i-aaynopte.— It  ii  posoble  that  the  ri^ht  l«stii  !■  enolowd  in  a  aeptnte 
pentoneal  oe  apart  from  the  posterior  peritoneal  apace.  If  ao,  tUs 
would  be  a  peculiarity  of  thia  Stialce, 

4, —  Fipera  naiiaimit. — I  am  not  aure  that  the  gactric  nu  does  not  coia- 
munioate  with  the  poaterior  peritoneal  apace.  If  it  does,  we  merely 
bare  a  permatence  of  aoonditioD  of  things  whiob  (aie  %  TI.)  oertainlf 
doea  ptmiat  to  &  oomparaliTely  late  embi^onio  alage. 

"Die  list  in  §  III.  it)  part  spesks  for  itself.  I  may  point  ont, 
howerer,  that  &uikei  marked  b  aiid  c  are  eMentially  simOar  aa  to  the 
retatiotu  of  their  peritoneum  to  those  ntarked  a.  The  "gastric" 
■nd  still  more  the  "  omental"  space  is  as  a  rule  small,  and  anyone 
who  did  not  know  exactly  where  to  look  for  either  would  in  most 
cases  not  find  them.  Where  there  was  no  clear  iodication  of  one  or 
both,  I  have  marked  the  Snakes  d  or  e  as  expluued  ;  and  it  is  quite 
possihie  that  one  or  both  of  them  may  be  found  in  Snakes  so  marked. 
HoreoTer,  even  if  they  are  absent  this  does  not  indicate  any  hard- 
and-fast  dissimilarity  between  the  Snakes  marked  h  and  c  and  those 
marked  a,  for  development  (§  VI.}  shows  that  both  the  "  gastric" 
and  the  "  omental "  spaces  are,  with  rare  exceptions,  but  reduced 
Temoanta  of  original  more  eztensiTe  ones;  and  a  comparatiTe 
■tody  of  the  Snakes  on  the  list  shows  that  when  these  spaces  are 
present,  the  amount  of  reduction  of  either  varies  very  greatly,  not 
only  in  difierent  species  but  in  difierent  individuals  of  the  »ame 

n' ».      It   is  not   then   surprising,    but,   rather,  juit   what  we 
d  expect,  that  in  some  cases  one  or  both  of  these  spaces  should 
We  become  oblit«rated  altogether. 
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§  VI.  The  Developmental  HUtory  of  the  Pleuroperitoneal  Cavity 

of  Snakes. 

At  first  sight  the  aspect  of  a  Snake  embryo  is  perhaps  forbidding 
to  the  embryologist  ^.  During  much  of  its  early  existence  great 
part  of  such  a  Snake  is  coiled  round  its  allantoic  stalk  in  such  a  way 
that  it  cannot  be  uncoiled,  and  one  may  have  to  do  with  the  same 
embryo  cut  through  nine  times  in  one  section.  On  the  other  hand, 
in  later  stages,  when  the  embryo  can  be  straightened  out,  it  is  apt  to 
be  desperately  long.  However,  the  part  of  the  animal  which  chiefly 
concerns  us  in  the  earlier  stages  is  not  affected  by  the  coiling,  and 
though  the  modifications  which  produce  the  characteristic  relations 
of  the  peritoneum  of  the  adult  Snake  only  arise  at  a  comparatively 
late  embryonic  stage,  one  comes  to  the  ena  of  even  a  six-inch  Snake 
sooner  than  might  be  expected,  especially  when,  as  in  the  present 
case,  it  is  not  necessary  that  the  sections  should  be  very  thin. 

§  YI.  (i.).  Early  Embryos  of  Tropidonotus,  Zamenis,  and  Vipera 

(with  giU-iUu). 

For  the  earlier  stages  (about  period  II.  of  Rathke  *),  I  obtained  a 
series  of  embryos  of  Tropidonotus  natrix,  and  a  less  complete  one  of 
Zamenis  gemonensis  and  Vipera  aspis.  These  stages  extend  from  (i) 
a  time,  soon  after  the  first  appearance  of  the  allantois,  when  there 
were  traces  of  but  one  or  two  postoral  clefts  and  the  spiral  coiling 
had  not  begun,  to  (ii)  a  time  when  there  were  4  complete  coils  in 
the  abdomino-caudal  region,  and  when,  though  the  gills  were  hardly 
so  apparent  as  in  a  stage  with  only  3  coils,  sections  showed  that 
there  were  here,  as  in  that  stage,  4  pairs  of  postoral  gill^ouches,  the 
first  two  of  which  communicated  with  the  exterior. 

In  the  most  advanced  of  these  earlier  stages  the  pleuroperitoneal 
cavity  presents  a  condition  of  things  similar  to  that  which  we  find 
in  Lizards.  That  is  to  say,  besides  the  main  pleuroperitoneal  ca? ity 
continuous  throughout  its  whole  extent,  we  have  to  the  right  of  the 
stomach  a  "  lesser  peritoneal "  or  "  omental  "  cavity,  communicating 
with  the  right  half  of  the  main  pleuroperitoneal  one  by  a  ^*  Forameo 
of  Winslow." 

The  omental  sac  proper  is,  however,  very  small.  Its  anterior 
recess  [**  Recessus  superior  sacci  omenti "  of  His — ^my  "  pulmo- 
hepatic  recess  ''  (5)],  which,  in  Birds,  Crocodiles,  Chelonia,  and  most 
Lizards,  runs  forwards  between,  and  is  bounded  by,  the  oesophagus 
and  the  lune  and  liver-lobe  of  the  right  side,  and  their  connecting 
ligaments),  in  these  Snake  embryos,  as  in  certain  Scincoid  Lizards  \ 

^  On  the  Buppositioii  that  he  desires  to  obtaiii  a  oomplete  series  of  Kddooi. 
Doubtless  muoo  can  be  done  without  thin,  but  in  dealing  with  a  sulgect  lilre  tbst 
before  us,  when  miorosoopic  spaces  have  to  be  traced  and  it  is  often  denraUe 
to  be  able  to  proye  a  negative — to  prove,  for  instance,  that  two  small  spaces  do 
910^  oommunioate — no  ouier  method  is  equallj  satisfactory. 

>  Bathke,  *Bntwiok.  d.  Natter/  Eonigsberg,  1839. 

'  JngmisfiragiUs,  Ckaleidea  nUonecton,  ana  apparently  Aoontias  monodadyU, 
However,  Joontiaa  mekagria  presenta  the  oonoition  of  things  that  is  usual  ia 
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does  not  extend  forwards  into  the  region  of  the  lung  ^ ;  it  is  confined 
to  the  hepatic  region — the  pancreas,  which  forms  the  posterior  wall  of 
the  space,  heing,  together  with  the  gall-bUdder,  at  this  stage  and  for 
some  time  longer  in  contact  with  the  liver.  But  as  development 
proceeds,  and  as  the  lune  extends  hack  to  and  beyond  the  hinder 
end  of  the  liver,  and  as  the  pancreas  and  gall-bladder  come  to  lie,  as 
they  almost  invariably  do  in  Snakes,  a  considerable  distance  behind 
the  liver  %  this  space  (if  not  obliterated)  comes  to  be,  with  rare 
exceptions,  entirely  posthepatic  in  position. 

§  VI.  (ii.).  Embryos  of  Elaphis  quadrilineatus,  1 1  cm.  long. 

The  next  stage  that  I  have,  an  Elaphis  embryo  11  cm.  long 
(Plate  XXVIII.  fig.  A),  (all  allowance  being  made  for  Elaphis  being 
a  larger  Snake  than  Tropidonotus  or  Zamenis^  with  larger  eggs),  is 
considerably  more  advanced  than  the  stage  just  described,  and  yet  for 
oar  present  purpose  there  is  no  important  gap  between  them.  There 
is  in  fact,  as  far  as  the  pleuroperitoneal  cavity  is  concerned,  at  first 
sight  as  yet  nothing  to  suggest  the  characteristic  Ophidian  condition. 
The  liver-lohe  of  either  side  and  the  lung  for  the  greater  part  of  its 
length  project  freely  into  the  common  pleuroperitoneal  cavity. 

The  only  definite  change  that  we  have  to  note  is  the  closing  of  the 
"  Foramen  of  Winslow  "  ;  this,  however,  not  only  occurs  in  Birds 
{Gallus)t  Crocodiles,  and  many  Chelonians,  but  also  in  the  snake-like 
but  truly  lacertilian  Amphisbeenidse.  In  fact  an  Elaphis  embryo  of 
1 1  cm.  long  is  still  lacertilian  as  to  its  pleuroperitoneal  cavity  ;  but^ 
nevertheless^  the  changes  that  are  shortly  to  supervene  are  fore- 
shadowed. 


Liiards,  and  perhaps  little  impdrtance  is  to  be  attached  to  the  difference. 
Whichever  ie  the  more  primitiye  state  of  things,  the  one  may  easily  be  derived 
from  the  o^ier.  The  condition  in  Snakes  and  the  Soinooids  first  mentioned  is 
probably  associated  with  the  elongation  of  form,  and  with  the  origin  of  the 
liver  at  some  distance  behind  the  point  of  origin  of  the  lungs.  In  fact,  in  these 
lizards,  as  in  all  the  Snakes  I  have  examined  (with  the  exception  of  the  species 
of  yiverOf  Hydrophis,  Pelamis,  and  less  markedly  of  Typhlops),  there  is  even  in 
the  aanlt  a  custinct  gap  between  the  anterior  end  of  the  liver  and  the  heart. 

*  Some  of  the  Smhkes  examined  (see  list,  p.  481),  viz.  the  Fythonidse  (Erux, 
EnygrHBy  Python)  and  Xenopeltis^  have  two  well-developed  Imigs,  the  rignt, 
however,  being  the  larger.  Others,  viz.  RhinopMsj  Cylindrophis,  Aspidura, 
Eiapa^  have  a  more  or  less  distinct  rudiment  of  a  left  lung.  Others  again — 
Tropidonotms,  Elaphis,  Dipsas — have  the  merest  trace  of  this,  only  to  be  found 
by  careful  search  near  tlie  posterior  corner  of  the  heart.  In  some,  again, 
Vipera  (Jberua  and  aspis),  Crotalus,  Lamprophis,  and  others,  I  did  not  find  any 
trace  of  a  left  lung.  In  Vipera  aspis  I  find  no  trace  of  a  left  lung  even  in  early 
embryos.  Though  I  have  no  embryonic  stages  of  the  Fythonidae  or  Xenopeltidse, 
a  comparison  of  their  anatomy  with  that  of  the  more  usual  one-lunged  forms 
ssems  to  assure  us  that,  for  our  present  purpose,  there  is  no  noteworthy  difference 
between  them.  The  1^  lung,  when  present,  lies  between  the  dorso-lateral  wall 
of  the  left  liver-sac  and  the  oesophagus,  in  a  position,  in  fact,  corresponding  to 
ifaat  of  the  right  lung  of  the  other  side,  and  has  not,  any  more  than  its  fellow, 
ai^  trace  of  pleural  cavity  round  it. 

'  However,  in  Rhinovkis  and  certain  specimens  of  Aspidura  the  gall-bladder 
is  dose  to  the  liver,  ana  it  is  not  £ar  removed  in  the  Oommou  Viper  {Vipera 
benii). 
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Thus,  coDsidering  the  reUtions  of  the  long  to  the  body-eavi^, 
we  find  that  in  the  region  anterior  to  the  liver  the  cavity  is  reduced ; 
and,  tracing  our  sections  backwards,  we  find  that  the  anterior  part 
of  the  lung  is  surrounded  on  all  sides  by  connective  tissue.  Then 
(still  in  the  region  of  the  heart)  a  small  cavity  appears  on  the  outer 
side  of  the  lung,  which  (P^  in  fig.  1^),  as  we  approach  the  apex  of 
the  heart  and  the  anterior  border  of  the  liver,  extends  round  oorsad 
of  that  organ.  In  sections  that  pass  through  the  anterior  apex 
of  the  liver,  the  lung  is  bounded  ventrally  by  a  sort  of  incipient 
fibrous-tissue  "  diaphragm/'  referable  in  part  to  a  latero-anterior 
ligament  of  the  liver,  and  in  part  to  a  proliferation  of  connecti?e 
tissue  that  occurs  on  the  ventral  side  of  the  lung,  which  we  can 
trace  extending  backwards  over  the  ventral  surface  of  its  at  present 
free  portion  (*  in  fig.  2^). 

As  remarked  above,  transverse  sections  taken  anywhere  else  through 
the  liver  show  the  lung  projecting  freely  into  the  common  pleuro- 
peritoneal  cavity,  which  wraps  round  it  dorsally  and  ventrally,  in 
fact  all  round  it,  except  on  its  left  or  mesial  side  where  it  is  attached 
(fig.  2^).  When,  however,  we  follow  the  sections  still  farther  back, 
behind  the  liver,  we  find  that  the  posterior  part  of  the  lung  burrows 
as  it  were  into  the  connective  tissue  dorsad  of  the  body-cavity,  a 
little  to  the  right  of  the  aorta  (fig.  3^). 

We  see,  then,  that  at  both  ends  there  is  a  tendency  to  exclude  the 
lung  from  the  general  body-cavity,  and  at  the  same  time  to  obliterate 
the  pleural  cavity.  Similarly,  if,  leaving  the  lung,  we  turn  to  the 
left  side  of  this  embryo  and  follow  the  sections  backwards,  we  find 
that  it  is  not  till  we  reach  about  the  middle  of  the  liver  that  we  see 
the  oesophagus  projecting  into  the  peritoneal  cavity.  For  the 
anterior  part  of  its  course  it  is  for  the  most  part  surrounded  by 
connective  tissue  (figs.  1^  and  2^). 

Again ;  on  the  same  left  side  of  the  body,  just  posterior  to  the  left 
lobe  of  the  liver,  we  find  a  foreshadowing  of  the  '^  posthepadc 
septum,"  which  later  closes  the  liver-sacs  posteriorly.  This  fore- 
shadowing consists  in  a  broadening  and  leftward  extension  over  the 
stomach  of  the  median  ventral  ligament.  We  note  also  that  behind 
the  liver  the  body-cavity  of  either  side  is  somewhat  circumscribed 
(fig,  3^). 

§  VI.  (iii.).  Embryo  of  Elaphis  quadrilineatus,  15  em.  long. 

My  next  stage  is  an  Elaphis  embryo  15  cm.  long  (Plate  XXVIII* 
fig.  B).  I  regret  not  having  a  stage  intermediate  between  this  and  the 
preceding,  or  any  embryo  of  another  species  of  equivalent  age.  Still, 
I  think  that  a  careful  comparison  of  the  1 1  cm.  and  15  cm.  stages 
leaves  but  little  uncertainty  as  to  how  we  ought  to  regard  these  peri- 
toneal spaces  of  Snakes. 

Gomparmg  the  general  features  of  the  two  embryos,  we  see  that 
the  heaid  has  now  a  less  embryonic  appearance,  the  lower  jaw,  for 
instance,  being  better  developed.  The  umbilicus  is  further  removed 
ftfua  the  cloaca,  and  sections  show  us  that  the  gall-bladder  and 
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ptncreas  have  become  separated  firom  the  liver^  and  that  the  lung  has 
grown  a  considerable  distance  backwards.  In  fact,  an  embryo  of  this 
stage,  bnt  for  its  comparative  stoutness  and  the  persistence  of  the 
Wolffian  bodies  in  front  of  the  kidneys,  is  very  similar  to  the  adult 
in  the  proportion  of  its  parts  and  the  position  of  the  yiscera.  It  is 
canons  that  the  liver  does  not  seem  to  have  grown  in  length  pro- 
portionate to  the  rest  of  the  body. 

Tnmiog  now  to  the  condition  of  the  body-cavity,  we  find  that  in 
the  Elapkis  embryo,  15  cm.  long,  the  lung  has  become  entirely 
exdnded  from  that  cavity,  or,  rather,  that  part  of  the  body^avity 
wkiA  M  the  \  1  em,  ataye  extended  round  the  outer  and  dorsal 
waUi  of  the  lung  has  been  entirely  obliterated  (figs.  2^,  3^). 
Bemembering,  however,  that  in  the  1 1  cm.  stage  it  was  only  the 
part  of  the  lung  in  the  r^ion  of  the  liver  (at  that  time  the  greater 
part  of  the  lang)  which  projected  freely  into  the  body-cavity,  it  will 
not  surprise  us  so  much  as  it  might  otherwise  do  to  find  that  no 
part  of  the  lung  is  now  surrounded  by  that  space. 

It  will  be  remembered  that,  anterior  to  the  liver,  the  pleural 
portion  of  the  coelom  was  in  the  preceding  stage  already  in  great 
pari  obliterated  (fig.  1^);  and,  judging  by  the  relations  of  the  poste- 
rior end  of  the  lung  at  that  time  (fig.  3^),  it  is  but  natural  to  conclude 
that  the  great  length  of  lung  which  now  extends  behind  the  liver 
{ef.  figs.  B  and  3^)  has  developed  where  we  find  it,  by  burrowing 
backwards  as  it  were  in  the  fibrous  tissue  dorsad  of  the  peritoneiu 
cavity.  We  have,  then,  only  to  account  for  the  exclusion  from  the 
body-cavitv  of  that  part  of  the  lung  which  lies  in  the  hepatic  region 
(compare  figs.  2^  and  2^). 

Now,  in  the  1 1  cm.  stage  there  was  as  described  a  considerable 
development  of  fibrous  connective  tissue,  both  on  the  ventral  and 
dorsal  free  surfaces  of  the  lung  (fig.  2\  **') ;  and  the  idea  naturally 
ioggests  itself  that,  as  far  as  that  part  of  the  lung  which  lies  in  the 
region  of  the  liver  is  concerned,  the  fibrous  tissue  ventral  to  the 
long  [workhig  backwards  and  forwards  from  the  points  opposite  the 
anterior  and  posterior  ends  of  the  liver  (ef.  fies.  1^  and  3^),  where  we 
saw  the  lung  in  the  II  cm.  stage  excluded  from  the  peritoneal 
cavity]  has  formed  a  "  diaphragm,  similar  in  its  relation  to  the  lung, 
though  perhaps  not  othervvise  homologous,  to  the  *'  diaphragm  "  of 
Birds ;  and  that  almost  synchronously  the  fibrous  tissue  dorsad  of 
the  lung  (fig.  2\  * ')  has  obliterated  the  pleural  cavity,  thus 
produced,  as  the  pleural  cavity  is  obhterated  in  Birds. 

But  of  course,  in  the  absence  of  an  intermediate  stage,  one  cannot 
be  absolutely  certain  of  what  happens  ;  and  it  is  possible  that  the 
changes  which  have  taken  place  may  be  in  part  comparable  to  those 
which  lead  to  the  formation  of  the  "  diaphragm  "  in  Mammals.  With 
regard  to  the  other  divisions  of  the  body-cavity,  the  left  half  of  the  liver 
now  lies  in  a  closed  sac  {the  left  Uver^ac)  (fig.  2^,  PMiver-sae), 
The  dosing  of  this  sac  has  resulted,  firstly  from  an  extension  back- 
wards of  that  obliteration  of  the  peritoneal  space  on  the  left  of  the 
OBsophagns  which  was  seen  taking  place  in  the  previous  stage,  and 
leocmdly  from  the  connection  vrith  the  lateral  body-wall  of  the  fibrous 

Proc.  Zool.  Sog.— 1892,  No.  XXXIV.  34 


494  MR.  6.  w.  BUTXEtt  OH  Tfifi  [Jooe  14, 

poflthepatic  8eptniii»  wbieh  wms  abo  seen  fonniog  out  of  Ihe  ^eatnl 
ligament  of  the  stotmach. 

The  liver-wc  of  Ae  right  tide  (fig.  2^,  P*)  is  still  oontinuooa,  bj  a 
long  and  very  narrow  peritoneal  tabule  (fig.  3°,  P*),  with  the  mala 
posterior  peritoneal  space. 

Following  this  narrow  tube  backwards  from  the  iiyer-sao,  we  finci 
that  it  mns  externally  to  (on  the  right  side  of)  the  postcaval  and 
rit^ne  (or  portal)  veins,  and  that  it  contains  a  minute  forward 
continuation  of  the  funnel  of  the  oviduct,  represented  by  a  mised 
groove  on  the  wall  of  this  small  space.  As  this  tube  of  comniuii* 
cation  is  now  so  small,  and  has  no  apparent  use,  it  is  not  surpiiaiBg 
that  it  should  be  obUtevated  in  the  aduk. 

In  the  figure  (3^)  we  see,  out  through,  a  very  small  cavity,  on  tht 
right  side  ef  the  stomach,  in  the  comer  betwfen  it  and  the  long. 
This  must  be  the  remains  of  the  ^*  omental  epace^"  as  to  the  persisteace 
of  which  in  the  adult  of  this  species  I  am  not  certain  (see  list). 

Lastly,  as  to  the  gastric  space.  This  it  also  seen  in  section  in 
fig.  3'  (P^)*  Following  the  sections  backwards,  we  find  that  it  is 
still  freely  continuous  with  the  posterior  portion  of  the  peritoneal 
cavity. 

Finally,  at  this  stage,  sections  through  the  region  of  the  pani 
creas  show  that  the  ventral  ligamentous  attachment  of  the  alimeihi 
tary  canal  to  the  adjacent  body-wall  becomes  here  very  broad; 
so  that  we  can  easily  understand  how,  when  the  alimentary  caoal 
comes  to  be  bent  and  folded  on  itself,  as  it  here  does  later  on,  the 
gastric  sac  might  become  closed  posteriorly,  in  somewhat  the  same 
way  as  did  the  left  liver-sac.  The  permanent  kidneys  (which  ia 
the  preceding  stage  w^e  only  just  making  their  appearance,  and 
then  had  the  peritoneum  extending  as  a  backwardly  airected  pocket 
external  to  each  and  covering  their  mesial  surface)  are  now  fairly 
developed,  and  it  is  found  that  the  posterior  part  of  each  lies 
completely  outside  the  body-cavity.  In  the  adult  they  come  to  lie 
entirely  outside  it. 


§  VII.  The  SubdivisioHS  of  the  Body-eavitg  in  Snakes  compared 

with  those  in  other  Sauropsida, 

[I  here  refer  to  the  figures  illustrating  my  previous  paper  (5).] 

(i.)  The  posterior  peritoneal  space  seems  to  have  its  exact 
homologue  in  Crocodiles  [(5)  figs.  42,  and  43,  3],  and  it  is  very 
similar  to  the  posth^atic  cavity  in  the  Lizard  Tupinambis[{b)  fig.  31, 
3]  or  a  Bird  [(5)  figs.  14-18, 3);  but  in  the  Bird  there  is  on  the  left 
side  and  in  Tupinamhis  on  both  sides  [(5)  fig.  32,  o,  o'j  a  oonnectioD 
with  the  anterior  part  of  the  body-cavity.     In  fact : — 

(iL)  Snakes  agree  with  Birds  (e.  g.  QaUas^  Anas),  Crocodiles,  and 
the  Liiard  Tt^namhis  in  having  a  septum  across  the  body-cavity 
behind  the  liver  (posthepatic  septum).  In  Birds  and  Tupinamiis 
ihis  septum  is  ineofiplete. 

(iii.)  The  gastric  space  seems  to  have  an  almost  eza^  homologue 
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!•  Croeodikt  [cf.  (5)  figs.  42  and  43,  in  which  a  snail  anpahed 
apsce  is  seen  in  the  region  of  the  stomach  ^]. 

(!▼•)  The  omental  space  is,  as  described  above  [$  IV.  (iv.)  note], 
well  represented  in  all  the  other  groups  of  Saaropsida. 

(t.)  As  to  the  liver^saee,  the  task  of  comparison  is  not  so  simple. 
The  ventral  Ityer-sacs  of  Crocodiles  are  no  more  comparable  with 
those  of  Snakes  than  with  those  of  fiirds.  We  also  soon  see  that 
there  is  a  considerable  difference  between  the  body-cavity  in  the 
polmobepatio  region  of  Snakes  and  that  in  the  corresponding  region 
of  the  Bird.  Thus,  if  we  start  from  the  median  ventral  ligament 
of  the  liver  and  proceed  outwards,  we  find  in  the  case  of  the 
Fowl  [(5)  fig.  45]  that  the  spaces  1,  1  are  bounded  laterally  by 
the  body-wall^  or  rather  by  the  ^  oblique  septum  "  ;  but  in  Snakes 
(fig.  3^)  we  pass  all  round  the  liver  and  reach  the  median  dorsal 
attachment  of  that  organ.  This  difference  is  clearly  correlated  with 
the  fac(  that  while  in  Snakes  the  '*  pulmohepatic  recesses  "  are  totally 
or  almost  totally  absent  [see  above,  §  VI.  (i.)],  in  Birds  they  are 
remarkably  well  developed  [(5)  fig.  45,  2,  2']. 

In  short,  the  **  avian  diaphragm "  is  developed  out  of  fibrous 
tissue  on  the  ventro-mesial  face  of  the  lungs,  which  tissue  bounds 
these  spaces  (2,  2!)  externally.  But  while  the  fibrous  tissne,  which 
forms  a  sort  of  diaphragm  ventral  to  the  lung  in  Snakes,  and 
bounds  the  right  liver-sac  dorsally,  appears  to  have  a  somewhat 
similar  relation  to  the  lung,  its  other  relations  are  different.  In  fact, 
but  for  its  adherence  to  the  lung,  one  might,  from  its  topographical 
rdations,  rather  compare  the  diaphragmatic  tissue  in  Snakes  with 
that  in  Mammals. 

It  would  seem  hardly  more  possible  to  closely  homologize  the 
*^  diaphragm  "  and  liver-sacs  of  Snakes  with  those  of  Birds  than  the 
diaphragm  of  Mammals  with  that  of  Birds.  In  the  case  of  animals 
which  have  descended  from  common  ancestors  along  more  or  less 
divergent  lines,  we  ought  not  of  course  to  expect  to  be  always  able 
to  compare  directly  corresponding  parts,  bal  rather  to  have  to 
content  ourselves  sometimes  with  tracing  the  condition  of  things  in 
each  back  to  their  common  origin. 

It  may  be  remarked  that  the  lungs  of  Faramte  (Monitor)  are 
excluded  from  the  peritoneal  cavity  by  a  sort  of  "  membranous 
diaphragm "  ',  and  this  is  less  markedly  the  case  with  the  lungs  of 
certain  Chelonia.  It  may  well  be,  therefore,  that  the  relations  of  the 
lung  in  Snakes  can  be  explaijied  by  a  reference  to  one  or  both  of 
th^  groups ;  but  this  embryology  alone  can  decide. 

^  It  is  marked  in  these  figoreewith  a  number  1,  like  the  paired  ventral  liver- 
laei,  because  I  was  led  to  regard  both  the  ventral  p&rt  of  the  postliepatic  septum 
ifi)  which  doses  the  liyer-aacs  posteriorly,  and  the  fibrous  tissue  (fi)  which 
closes  this  gastric  sac  posteriorly,  as  but  lateral  expaasioos  of  the  median  ventral 
attachment  of  the  stomach  and  liver,  from  which  point  of  view  the  sac  in  the 
region  of  the  stomach  and  the  paired  ventral  fiver-sacs  might  he  grouped 
together.  The  embryology  of  Sniikes  seems  to  be  in  fiavoor  of  the  essential 
similarity  between  the  septa  /3/3  {jaee  §  VI.) ;  but  as  in  Snakes  this  gastric  space 
is  so  distinctly  posterior  to  the  two  liver-sacs,  it  m^  with  advantage  be 
considered  apart  from  them  in  both  those  animals  and  drooodiles. 

'  Martin,  P.  Z.  a  1831,  p.  138.    See  also  P.  Z.  8. 1889,  p.  608. 
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(yL)  Besides  the  definite  subdivision  of  the  body-cavity  described 
above,  there  are  found  iu  Snakes  a  number  of  modifications  which 
tend  to  obliterate  the  pleuroperitoneal  cavity. 

Consideration,  however,  shows  us  that  these  modifications  of  the 
simple  primitive  condition  (like  those  which  lead  to  the  definite  sub- 
division of  the  body-cavity)  take  place  along  lines  which  are  followed 
to  a  greater  or  less  extent  in  other  groups  of  Sauropsida.  And 
Snakes  differ  in  this  respect,  to  some  extent,  among  themselves. 

Thus,  the  obliteration  of  the  pleural  cavity  may  be  compared 
with  what  we  find  in  Birds  (and  possibly  also  in  Monitor  Lizards,  if 
not  in  Chelonia). 

Again,  the  complete  exclusion  of  the  kidneys  from  the  body- 
cavity,  although  the  rule  with  the  Snakes,  is,  we  see,  not  confined 
to  this  order.  A  partial  exclusion  is  rather  usual  [ante  §  IV.  (L) 
and  notes.] 

Thirdly,  the  remarkable  development  of  extra-peritoneal  lymph- 
cavities  in  Snakes,  which  still  further  reduces  the  space  a^^ulable 
for  the  body-cavity  proper — is  but  an  exaggeration  of  what  we 
find  in  other  Reptiles  (e.g.  Monitor  and  Amphisbsenidse)  [oMie 
§IV.(0)]. 

Lastly,  the  relation  of  the  alimentary  canal  to  the  peritoneum,  so 
often  described,  certainly  does  appear  to  be  a  peculiarity  of  Snakes ; 
concerning  this.  Snakes  differ  among  themselves,  some  departing  less 
than  others  from  the  common  type  (in  which  the  intestine  hangs  by 
a  mesentery  into  the  peritoneal  Ci;vitY).  The  firm  attachment  of 
the  stomach  in  Crocodiles  seems  essentially  similiar  to  that  in  Snakes. 


§  VIIL  Conclusions. 

(1)  In  Snakes,  as  in  Crocodiles,  the  pleuroperitoneal  cavity  is,  for 
great  part  of  their  embryonic  period,  very  similar  to  that  of  adult 
Liiards ;  and  the  same  b  true  of  the  earlier  stages  of  Birds  and 
Mammals. 

(2)  In  Snakes  the  simple,  primitive,  laoertiiian  condition  becomes 
during  the  later  stages  of  development  modified,  in  the  fbUowing 
ways: — 

(a)  The  pleural  part  of  the  body-cavity  becomes  obliterated. 
(5)  The  peritoneal  part  of  the  body-cavity  becomes  subdivided 
into  a  definite  number  of  closed  spaces,  viz. : 

(i.)  A  posterior,  or  intestino-genital  space. 

(ii.)  A  gastric  space  on  the  left  side. 

(iii.)  An  *'  omental "  space. 

(iv.)  Two  paired  liver-sacs. 

(3)  An  examination  of  representatives  of  nearly  all  types  of 
Snake  (see  list)  shows  that  however  much  they  may  differ,  in  actual 
site,  in  the  proportion  of  their  parts,  in  various  anatomical  characters, 
and  in  their  habit  of  life,  they  all  agree  in  the  plan  on  which  their 
peritoneal  cavity  is  subdivided. 

(4)  The  subdivision  of  the  body-cavity  of  Snakes  proceeds  in 
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Urge  measure  along  lines  followed  in  effecting  a  similar  sabdiyision 
in  other  groups  of  Sauropsida.     Thus : — 

(i.)  The  omental  space  corresponds  in  all  Sauropsida  and  it  is  a 
dosed  space,  as  in  Snakes,  in  at  any  rate  certain  Birds, 
Crocodiles,  and  Chelonians. 

(u.)  We  mapr  find  in  Sauropsida  either  a  complete  (Snakes, 
Crocodiles)  or  partial  (Birds  and  Tumnambie)  posthepatic 
septum  across  the  body-cavity  behind  the  liyer. 

(ill.)  In  Crocodiles,  as  well  as  in  Snakes,  we  get  the  left,  anterior, 
portion  of  the  posthepatic  peritoneal  cavity  shut  off  as  a 
gastric  space,  leaving  the  remainder  as  a  closed  intestino- 
genital  space. 

As  to  each  of  the  above-mentioned  points,  then,  there  seems  to  be 
a  fairly  dose  homology  between  Snakes  and  one  or  more  of  the 
other  groups  of  Sauropsida. 

(5)  On  the  other  hand,  while  there  are  points  about  the  oblitera- 
tion of  the  pleural  cavity  and  the  relations  of  the  liver-sacs  in  Snakes 
which  remind  us  of  what  occurs  in  Birds,  there  is  perhaps  no  doser 
similarity  in  these  respects  between  the  two  groups  than  between 
the  "  diaphragm  "  of  Mammals  and  that  of  Birds. 

§IX.— EXPLANATION  OF  PLATE  XXVIIL 

00. Dorsal  aorta. 

out.mag Oifltema  magna. 

cw.    Wolffian  bcx^. 

/.    Deyeloping  Ubt-body  projecting  into  ciroumadiposal 

lymmi-Bpaoe. 

gJtL   Gall-bladder. 

Qtm>pk CEsophagui. 

P  Signifies  a  part  of  the  pleuroperitoneal  cavity,  thus: — 

i" That  part  of  peritoneal  cavity  which  later  forms  the 

closed  gastric  space. 

P' That  pert  which  will  form  a  Uver-aae, 

P.UUver-MO Is  the  already  closed  lett  liver-sac. 

P'     The  pleural  part  of  pleuroperitoneal  cavity — destined 

to  be  obhterated. 

P*  (in  fig.  d) Narrow  peritoneal  tube  connecting  the  right  liver- 
sac  and  the  posterior  peritoneal  cavity— destined 
to  be  obliterated. 

Ufnb, Umbilical  stalk. 

vjo, Allantoic,  or  anterior  abdominal  vein. 

v.c.p Vena  cava  posterior. 

VM Yitelline-portal  vein. 

«• Connective  tissue  on  free  surface  of  long. 

Fig.  A.  Embryo  ((^  )  of  Elaphis  quadrilineatus,  11  cm.  long.  Nat  sise.  Out- 
line sketch,  to  show  the  relations  and  proportional  development  of 
the  lun^,  liver,  and  other  parts  indicatecL  f The  embryos  were  curled 
ronnd  in  the  eggs,  and  at  this  stage  it  would  probably  not  be  possible 
to  straighten  one  to  this  degree.  This  is  a  rectified  sketch  of  a 
partially  straightened  embryo.J 

Fig.  B.  Embryo  ($)of  £2apAu  quadrilineaius,  15  cm.  long.  Nat.  size.  Out- 
line sketcn  of  an  artificially  straightened  embiyo  for  comparison 
with  A. 

Fig.  IK  Transverse  section  of  ElaphU  embryo,  of  the  same  sUe  as  fig.  A,  through 
the  ventride  of  the  heart  (X 14). 
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r^^^^^m.       ^»  •■■T^  tbroonb  antetior  part  of  liTCt 


iiroQgh  the  gall-bladder  (  X 14). 
ne  stage  aa  fig.  B,  through  a  region 
to  that  in  fig.  2A  ( X 14). 
hrouffh  a  region  as  nearly  as  maj 


.-15  iom  the  Island  of  Anguilla, 
'^  ScLATER,  M.A.,  Ph.D.,  P.R.S., 


dBBf*^  laj  18, 1892.] 

.^    *■  I   »  Collectors  employed  by  the  Com- 

t^T^  -  -m:.  3ndsli  Association  for  the  expbration 

..-.^   u^  .  -m/rt  risit  to  Anguilla  ^  in  March  last, 

^    ..--»-a  f  Jinb,  which  I  have  now  the  pleasure 

^ :»  iT  skins,  which  are  referable  to  16 

« :  rm  ir  even  rare  amongst  them,  bat  as, 

^    ■     -t K  J^Tcal  collector  has  preTioosly  been  in 

— -  »  -screiT  unknown,  it  will  be  of  interest 
^^      *t:  ^mae»  represented  m  the  Collection  and 


,^    -    rh.-s^  ji«  iwQQOMd  Mr.  Elliott  writes  that  two 
'^    T^   **■   *  '  Jlucken-hawk "  (perhaps  Fako  eohm- 
i  -T    -*r-'*.nT  Bmtorides  virescems),     Tlic  former 
.  «•    fc    -"c  *•■=*'  **  rather  scarce  at  this  time  of  year." 

.»  -.a;.  ztA  ixinns  the  wet  season  a  large  number  of 

.    ^   .T  -*aj-'^     Wfcen  he  was  there  in  March,  every 

,  r^    .   «  •.  -arw  rooths'  drought.    The  birds  obtained 

r^  '-  ^r'.-^  TtfTTiMJient  inhabitants."     Amongst  the 

.^  ^M^-  ^oMfcu  m  h«tfs  of ''  plovers,  ducks,  and  snipes 

^^mam^  a*  I  la'^  ffrm  references  to  Mr.  (Dory's  most 
It  T  *4  Iitises*  (Boston,  1889),  in  which  all  the 


,„.  *«i-^  Swfw,  Cat.  B.  vi.  p.  329. 
^    .*^.  iM.  .^nrJ  IL  of  W.  I.  p.  28. 

-•*    s.^^?  mru     *  YlnMA,  scarce  now,  but  as  a  rule 
^—  -  **e  tt:  :V*  ksland  in  search  of  food." — W.  R.  E. 

.    .   >*-jw    >-  JiL  :2*  Bost  northerly  of  the  British  Caribbee 

,.   .  ^    Vjr*  1 3^  ?oet  vhich  it  is  distant  about  5  miles.    It  is 

..     «^  ai^  *  »*Mi^  Srt  s  so  low  and  flat  that  it  cannot  be  seen 

.^*  -   L  ^-   '    .-r  12  Biles.    The  soil  is  calcareous  and  not 

5-  ^o>.'  A<^Jtt,  tobacco,  and  maize  are  fl;rown  on  it,  but 

^  ^   i  w  •■ «  w.  «fca«r.    In  the  centre  of  the  island  is  a  saline 

..^     am^  ^HMDi  or  aT  salt«  the  greater  part  of  which  is  exported 

-t .      .mjp  ?^  i«ALrxi      The  chief  occupations  of  the  inhabitants 

^M  -ttw  ,{^aMr^  mX.*—fmp.  Gazetteer,  i.  p.  158. 


1892.]  THE  ISLAND  OF  ANOUILLA.  499 

2.  Dbnorcbca  ruficafilla  (Gni.). 

Dendrceea  ruficapilUij  Sharpe,  Cat.  B.  x.  p.  275. 
Dendrceca  peieehia  rujicapilla,  Cory,  B.  W.  I.  p.  45. 

A  pair.     "  Yellow  Finch,  common." 

3.  Certhiola  bartolemica  (Spanrm.). 

Cerihiola  bartolemica^  Scl.  Cat.  B.  xi.  p.  42 ;  Cory,  B.  W.  I. 
p.  64. 

A  pair.     "  TeUow^breaet,  fairly  common." 

This  form  is  phibably  the  same  as  that  of  the  neighbouring  island 
of  St  Bartholomew,  bat  there  are  no  specimens  available  for  com- 
parison. 

4.  LoxiGiLLA  Nocns  (Linn.). 

LoxigiUa  noctis^  Sharpe,  Cat.  B.  xii.  p.  84 ;  Cory,  B.  W.  I. 
p.  91. 

A  pair  of  this  species.  ^^  Red-breasted  Sparrow,  very  scarce 
at  this  time  of  year. 

5.  Phonipara  bicolor  (Linn.). 

Pkompara  bicolor,  Sharpe,  Cat.  B.  xii.  p.  149. 

Buetheia  bieohr,  Cory,  B.  W.  I.  p.  96. 

One  ex.  S  •     "  Ghreen  Sparrow,  fairly  common." 

6.  Elainea  martinica  (Linn.). 

EUdnea  martMea^  Scl.  Cat.  B.  xi?.  p.   141 ;   Cory,  B.  W.  L 
p.  117. 
Tiro  males.     ''  Whietler,  scarce." 

7.  TtRANNXJS  R08TRATU8,  Scl. 

Tyrannue  rosiratue,  Scl.  Cat.  B.  xiv.  p.  273  ;  Cory,  B.  W.  L 
p.  129. 
Two  males  and  a  female.     ''  Chincherry,  common." 

8.  EULAMFIS  HOL08ERICEU8  (LinU.). 

EulMMpie  koloeericeus,  Cory,  B.  W.  I.  p.  146. 
One  male.     ^^  Hummmg-bird,  fairly  common." 

9.  Ortborhynchus  exilis  (6m.). 

One  female.     '^  Humming-bird,  fairly  common." 

10.   TiNNUNCULXJB  CARIBBiBARUM   (6m.). 

Tinnuncuius  caribbaarum,  6urney,  List  of  B.  of  Prey,  p.  99. 
Falco  caribbaarum,  Cory,  B.  W.  I.  p.  204. 

A  pair.     ^'  Killy-killy,  common." 

11.  Zenaida  bcartinicana,  Bp. 

Zenmda  martinicana,  Cory,  B.  W.  L  p.  215. 

A  female.  ^'  Turtle-dove,  scarce  now,  said  to  be  common  in  the 
ramy  season." 
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12.  CHAMiBFBLIA  FA88ERINA  (LilUl.). 

ColumbigaUina  passerina,  Cory,  B.  W.  I.  p.  217. 
A  pair.     ^'  Oraund-dwet  common." 

13.  GaLLINULA  6ALEATA  (Licht.). 

GalUnula  galeata,  Cory,  B.  W.  I.  p.  267. 

A  pair.    ^*  Coot,  common  near  brackish  ponds." 

14.  Strbpsilas  interpres  (Linn.). 

Arenaria  interpret,  Cory,  fi.  W.  I.  p.  231.         * 
A  female,  in  immature  plumage.     *•  Very  rarely  seen— in  fact 
never  obsenred  before.     The  Rev.  Mr.  Schoaten,  who  takes  ^t 
interest  in  Natural  History,  and  has  resided  in  Anguilla  twenty-eight 
years,  told  me  it  was  quite  new  to  him." — W,  R.  £. 

15.  Totanus  flavipes  (6m.). 
Totanus  flampes,  Cory,  B.  W.  I.  p.  238. 

Two  females.     *'  Yellow-legs,  common  near  brackish  ponds.* 

16.  Pha^hon  JBTHEREUS,  Linn. 

Phaetkon  €Bthereu8,  Cory,  B.  W.  I.  p.  275. 
Two  males.     ^  Troptc-bird :  nests  in  holes  among  the  cliffs  on  the 
sea-side." 

3.  On  the  Insectivorous  Genus  Echinops,  Martin,  with  Notes 
ou  the  Dentition  of  the  allied  Genera.  By  Oloviild 
Thomas. 

[Beoeiyed  June  3, 1892.] 

At  the  Meeting  of  this  Society  on  Feb.  13, 1838  \  Mr.  W.  Martu 
exhibited  and  described  an  Insectivore  belonging  to  the  group  known 
as  ^*  Madagascar  hedgehogs,"  but  much  smaller  than  the  common 
Ericulus  setonts,  and  gave  it  the  new  generic  and  specific  name  of 
Echinops  tel/airiy  in  honour  of  its  donor,  Mr.  C.  Telfair.  A  fiiller 
description,  with  accurate  figures  both  of  the  animal  and  its  skuU, 
was  given  by  the  same  naturalist  a  little  later  ^  and  from  these  it 
might  have  been  easily  seen  that  the  animal  was  fuUy  adult. 
This  specimen  has  remained  unique  almost  up  to  the  present  time', 
and  on  this  account,  the  species  not  being  known,  the  name 
Ericulus  telfairi  has  been  of  late  years  wrongly  assigned  to  Erteulut 
setosus. 

The  genus  Echinops  was  properly  recognized  by  Wagner*  (who 

»  P.  Z.  S.  1888.  p.  17. 

»  Trang.  Z.  S.  ii.  p.  249,  pL  46  (1840). 

'  The  Toung  indmdual,  17  days  old,  also  sent  by  Mr.  Telfair,  and  mentioned 
P.Z.  S.  1833,  p.  81,  proTes  on  eiaminaUon  to  be  the  ordinary-  larger  fonn 
Erictilus  setosus, 

*  Sohreb.  I^ug.  Suppl.  ii.  p.  29  (1840). 
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unnecessarily  renamed  it  Eehinogale\  by  Peters  ^  by  Mivart ',  and  by 
Grandidier' ;  but  unfortunately  Dr.  Jentink,  in  an  exhaustiye  and 
otherwise  most  useful  paper  on  the  group^  deceiyed  by  the  small 
size  of  the  type,  put  it  down  "*  as  a  young  specimen  of  Erieulus  setosus, 
an  example  followed  by  Trouessart"  and  Dobson^  The  latter  no 
doubt  OTerlooked  the  type  now  in  the  British  Museum,  and  the  two 
former  had  not  of  course  the  opportunity  of  examining  it. 

Of  this  type  specimen  the  cranium,  figured  by  Mr.  Martin,  was 
unfortunately  lost  before  the  Museum  of  the  Zoological  Society  was 
transferred  to  the  British  Museum,  but  the  skin,  the  lower  jaw,  and 
the  bones  of  the  trunk  are  still  preseryed.  These  confirm  m  eyery 
way  the  accuracy  of  Mr.  Martin's  description  and  figures. 

The  Museum  has  now  receiyed  seyeral  specimens  of  this  group 
ooUected  by  Mr.  J.  T.  Last  at  Manumbu,  S.  Madagascar,  which 
clearly  helong  to  two  different  species,  a  lareer  and  a  smaller,  also 
differing  from  one  another  by  the  number  of  their  teeth. 

The  former  of  these  is  clearly  Erieulus  setosus,  and  the  latter  is 
by  its  dentition  an  Eehinops,  a  genus  which  I  now  propose  to 
reinstate)  but  on  the  description  of  which  by  Martin  and  Miyart  1  shall 
not  try  to  improve,  except  with  regard  to  the  homologies  of  its 
cheek-teeth,  which  will  be  referred  to  later.  It  may,  howeyer,  be 
noted  that,  apart  from  the  general  size,  not  always  easily  deter- 
minable in  these  animals,  the  two  forms  may  be  readily  distinguished 
externally  by  the  great  difference  in.  the  size  of  the  claws,  those  of 
EriculuM  attaining  a  length  in  front  of  about  6  mm.,  and  behind  of 
about  7  mm.,  while  those  of  Echinopt  scarcely  exceed  3  in  front 
and  4  behind,  with  a  proportionate  reduction  in  thickness. 

As  to  the  species  to  which  Mr.  Last's  EcMnopt  belongs  I  am 
more  doubtful.  Firstly,  it  appears  to  be  smaller  than  E.  telfairi^ 
and  to  haye  smaller  teeth,  but  the  difference  is  yery  slight. 
Secondly,  the  type  of  the  older  known  species  has  the  spines  all  quite 
black-tipped  and  becoming  gradually  paler  to  the  roots.  On  the  other 
hand,  Mr.  Last's  specimens,  four  in  number,  all  haye  white-tipped 
spines,  the  white  extending  oyer  the  terminal  2  or  2^  mm.  of  the 
spine  7.  In  yiew  of  the  great  yariability  of  Erieulus  setosus  in  the 
colour  of  the  spines,  this  character  must  be  looked  upon  with  great 
hesitation  ;  but  at  the  same  time  the  difference  in  appearance  is  so 
▼ery  great  that  I  think  it  should  be  recognized  by  name,  and  I 
propose  to  call  Mr.  Last's  Eehinops  a  new  subspecies,  giving  it  the 
name  of  E.  tel/airi  palleaeens. 

The  following  are  the  measurements  of  the  typical  skull  of  the 
new  form,  the  largest  of  five : — 

Basal  length  34*1 ;  greatest  breadth  (between  points  of  maxillary 

»  MR  Ak.  BerL  1866,  p.  286.  *  N.  L.  M.  i.  p.  140  (1879). 

a  P.  Z.  a  1871,  p.  73.  «  Le  Nat  1880,  p.  178. 

»  Ber.  Mag.  ZooL  (2)  xri.  p.  338  (1869).  •  Mon.  Inseotiy.  p.  70  (1882). 

'  M.€hrandidier  (I.  c.j  describes  as  *'  E.  mivarH"  an  animal  which  is  "  noiritre 
et  j^os  fono6  que  E.  tetfaki  ** ;  bat  the  latter  beinff  superfioiallT  quite  black,  it  is 
probable  that  he  has  mistaken  the  form  to  which  the  name  E.  tdfatri  belongs, 
and  that  his  mimrti  is  really  teifairi,  and  his  telfairi  the  one  now  described. 
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zygotnalic  ptoeesM^s)  16*7 ;  interorbitnl  bfeadth  9*1  \  pnhite,  leBgth 
19'1,  breadth  outside  g^  12*2,  inside  p^  4*7  ;  length  of  low«r  jaw 
from  condyle  (bone  only)  27 ;  height  from  coronoid  to  angle  13*4. 

or  the  ^Yt  Bpecimens  examined^  two  others  are  of  almost 
precisely  the  same  size  as  the  type,  and  two,  of  similar  age,  are 
rather  smaller,  the  difference  being,  I  presume,  sexual.  Unfortu- 
nately the  skins  atid  skulls  are  not  identified  with  each  other,  so 
that  I  cannot  say  for  certain  whether  in  this  form  the  male  or  the 
female  is  the  larger. 

Now  with  regard  to  the  homologies  of  the  teeth  of  Sckinapi,  the 
^ye  cheek-teeth  of  which  have  been  supposed  to  be  two  premolars  aad 
three  molars,  the  reduction  from  the  3-3  ofBriculus  bdng  therefore 
in  the  premolars, — I  find  on  comparison  that  this  is  not  the  case,  but 
that  the  reduction  is  in  the  molars,  of  which  there  are  only  two, 
while  the  premolars  number  three.  These  three  premolars  all  have 
milk  predecessors,  as  is  also  the  case  in  VenteteM  and  Erieului,  and 
therefore  the  missing  premolar  of  the  full  set  of  four  may  be  pre- 
sumed to  be  pS  which  is  as  yet  not  known  to  change  in  any  member 
of  the  Linuean  group  of  Ferse.  The  incisors  are  two,  aboTe  and 
below,  both  in  the  permanent  and  milk  series. 

The  ftill  dental  formula  of  Eehinops  is  therefore 


0   2   3  4 

2     8     4 

0   2   3   4 


f 


1 


1    2 


=  34. 32V 


Comparing  this  with  the  formulae  of  some  of  the  allied  genera,  we 
find  that  Sriculus  is  in  all  respects  the  same  except  that  it  has 

M.  |i|^,  the  totals  therefore  being  2i.  36. 

Two  pottits  about  the  milk-change  of  Ericulm$  may  be  specially 
noticed,  both  of  them  ahowing  a  very  low  and  ouspecialized 
condition.  The  first  is  the  extraordinary  resemblance  existing 
between  the  milk-teeth  and  their  respectiye  successors,  a  resem- 
blance so  great  that  it  is  extremely  difficult  to  say  whether  any 
given  sec  of  teeth  belones  to  the  nuik  or  permanent  series.  And 
this  difficulty  is  increased  by  the  second  point,  namely  the  fiict  that 
the  molars  oome  up  with  and  stand  perfectly  in  series  with  the  milk 
premolars,  the  last  molar  being  fully  up  and  in  use  some  time  before 
these  commence  to  fill.  This  fact,  in  so  lowly  an  animal,  is 
decidedly  confirmatory  of  the  recent  suggestion  that  the  molars  even 
of  the  Placentals  really  beloog  to  the  milk  rather  than  to  the 
permanent  series  ^ 

^  This  imgeiiiiMiB  method  of  so  writing  the  dental  fonnolfe  as  to  show  ciearlj 
both  th«  mSk  and  permanent  teeth  and  tiieir  relations  to  one  another  is  oopied 
from  Dr.  Wiage's  ptupw  ''Om  Patfcedyrenes  Tandskifte"  (Vid.  Medd.  1882, 
p.  1 5).    The  method  is  so  dear  that  no  explanation  is  needed. 

^  6f.  (for  MarBupiak)  Kukenthal,  Anat  Ans.  vi.  pp.  369  &  658  (1891),  and 
(for  Placentals)  Thomas,  Ann.  Mag.  N.  H.  (6)  ix.  p.  310  (1892). 
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Pawing  now  to  the  dentition  of  Centetes^,  besides  the  known 
inoreaee  by  one  each  in  the  number  of  the  upper  milk  and  the 
lower  milk  and  permanent  incisors,  we  find  a  most  remarkable  and 
ooleworthy  character  in  the  number  of  the  molars. 

When  writing  his  invaluable  Monograph  of  the  Insectivora, 
Dr*  Dobson  stated'  enpa$sant,  and  merely  as  a  question  of  specific 
difference  or  identity,  that  certain  specimens  of  Cemtete$  ecaudatus  in 
the  British  Museum  were  much  larger  than  usual,  and  had  an 
additional  upper  molar.  Now  remembering  the  continual  and 
unending  discussion  that  the  presence  of  four  true  molars  in 
Oteeyom  has  ^iren  rise  to,  it  is  evident  that  the  occurrence  of  a 
foorUi  upper  molar  in  Gentetei  is  an  exceedingly  interesting  fact, 
and  one  that  deserves  to  be  brought  into  much  greater  prominence. 

A  renewed  examination  of  the  specimens  shows  that  the  presence 
of  fonr  molars  is  not  a  merely  accidental  variation  in  one  or  two 
individuals,  but  is  a  normal  character  qf  the  species^  although  the 
foorth  molar  only  comes  up  very  late  in  life — so  late,  in  fact,  that 
the  great  majority  of  Museum  specimens  do  not  possess  it.  Tliis  is 
proved  by  my  finding  the  minute  calcified  germ  of  m^  behind  the  m' 
of  what  is,  apart  from  the  three  unusually  large  individuals  referred 
to  by  Dobson,  the  largest  skull  in  the  Museum  collection,  and  one 
that,  in  the  absence  of  these  three,  would  have  been  put  down  as  a 
remarkably  fine  and  well-grown  one.  Judging,  therefore,  by  the 
specimens  in  the  Museum,  it  appears  probable  that  the  species  seldom 
attains  to  the  great  age  necessary  to  obtain  the  fourth  molar,  but 
that  when  it  does,  it  normally  has  the  additional  tooth. 

Curiously,  however,  not  only  is  ra*,  like  our  own  **  wisdom  tooth," 
long  behind  m*  in  its  date  of  apoearance,  but  owine  to  the  fact  that 
it  projects  further  into  the  moutn  and  is  rather  feebly  attached,  it  is 
thejirei  of  the  molars  to  disappear.  For  in  one  extremely  aged 
n>ecimen,  in  which  the  molars  and  premolars  are  worn  down  to 
the  roots',  m*  has  again  entirely  disappeared,  and  has  evidently  been 
worn  down  and  dropped  out  in  the  natural  course  of  existence. 

^  Thanks  to  the  kindneM  of  Prof.  A.  Milne-Edwards,  who  has  sent  me  a 
complete  copy  of  the  chapter  referring  to  the  Tanrecs  in  O^fboyB  rare 
*  OUalogne  on  Mos^/ 1  am  most  fortunately  able  to  state  that  the  name  Sdiger, 
Oeoffr.  (1803),  need  not  displace  Cmtetes,  UL  (1811),  a  diange  which  appeared 
to  be  imperatiTc  on  reading  Trouessart's  paper,  already  quoted. 

In  this  paper,  while  stiSine  that  Setiger  was  abiolutely  synonymous  with 
Centetei^  the  author  exercised  in  favour  of  the  latter  that  fancied  risht  of 
sdeotioii  which  has  been  so  disastrous  throughout  the  history  of  soologioal 
nomendature.  However,  the  copy  now  before  me  of  Gboffro/s  words 
shows  that  the  typical  and  first  mentioned  species  of  his  senus  ^'Setiger** 
b  **  &  inaimsj*  whose  characters  are  largely  mixed  iip  m  the  generic 
diagnosia;  and  this  animal,  as  we  know  from  p.  22  of  Isidore  Gboffroy's 
ytiper  on  the  group  (Gti^rin,  Mag.  Zool.  Mamm.  (2)  1839,  Art  1),  was  neither 
more  nor  less  than  a  common  Hedgehog  which  had  lost  its  ears.  This  being 
the  OMe,  Setiger  becomes  a  synonym  of  Ennaceus,  Linn.,  and  happily  remains  in 
its  tame-hcmoured  obscurity. 

*  Mon.  Insectiv.  p.  69,  pL  vii.  fig.  7. 

*  This  specimen  presents  an  example  of  that  mechanical  wearing  down, 
and  consequent  increase  in  the  number  of  "teeth,*'  on  which  Dr.  Kiikenthal 
in  the  case  of  a  Seal  has  laid  such  stress  (t,  c.  p.  S67) ;  for  its  p^  has  formed  two, 
and  its  p"  three  minute  "  teeth,*'  these  bemg  of  course  me 


the  proper  teeth  (see  my  own  temarks,  t,  v.  p.  311). 


merely  the  roots  of 


i 
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None  of  the  apecimens  show  any  tnce  of  a  lower  m*. 

la  these  three  genera  of  Centelida  aod,  ao  far  as  I  can  nuke  out 
from  the  published  figures,  in  Potamogale,  ve  have  a  premolu 
formula  of  jO    2   3   4  ;  the  p*  (both  milk  and  pennanent)  ia  abao- 

tutely  moIarifoTm,  while  p*  (again  both  milk  and  permanent)  li 
fanctionally  a  "caraassial" — characters  all  in  contnst  to  thoae  of 
Solenodon,  on  whose  close  relationship  to  the  Centetidtt  so  mocb 
has  been  written. 

In  this  animal  there  are,  it  is  true,  three  premolars  as  in  Catiettt 
and  the  others,  but  of  these  Ae  Jtrtt  doei  not  cAaitge,  a  fact  which 
seems  to  show  that  it  is  homologous  with  the  noa-chaoging  p*  of 
other  FerK,  and  not  with  the  changing  p'.  If  this  be  the  caae,  and 
the  two  posterior  changing  premolars  De  still  looked  upon  as  p'and 
p',  we  get  the  formula  P.j  1    0   3   4,  while  as  a  further  diSereoce 

p'  is  absolutely  premolariform,  and  it  is  p*  that  is  AinctioDally 
"  carnsssial"  or  semi-molariform,  no  premolar  being  truly  moUri- 
form  i  and  finally  there  is  neither  that  striking  resemblance  between 
the  milk  and  permanent  teeth,  nor  the  unusually  early  development 
of  the  true  molars,  characteristic  of  the  Cenletidie. 

It  appears  to  me  therefore  that  not  only  was  Dr.  Dobsoo 
perrectly  justified  in  separating  the  Solenodoitlida  as  a  distinct 
family  from  the  Centetidte,  with  which  Peters  bad  placed  them,  but 
I  would  go  further  and  suggest  that  their  main  connecting  link — 
their  common  trituberculism — may  be  merely  in  each  case  a  remnut 
of  a  time  when,  as  the  Amtrican  zoologists  have  shown,  tritubercnlism 
was  a  far  more  common  character  than  at  present,  and  that  they 
have  really  no  very  dose  relationship  to  each  other  whatever.  The 
proper  solution  of  this  problem  will  probably  rest  with  the  pal»- 
ontologists  of  North  America,  on  which  contment  the  ancestors  of 
Solenodon  may  be  expected  to  have  hved ;  aud  in  consideration  of 
its  great  general  and  geographical  interest,  I  would  specially  com- 
mend it  to  the  notice  of  any  of  them  who  may  have  the  oppor- 
tunity of  examining  remains  referable  to  early  Insectivora. 

The  following  is  a  tabular  arrangement  of  the  formula  above 
described,  with  the  addition  of  that  of  Gymauira,  put  in  for  com- 
parison with  the  rest.     Numbers  in  italics  represent  ttwth  which, 
although  present,  are  minute  and   apparently  fui 
definite  suggestions  as  to  the  serial  homolt^es  of  p' 
are  intended  to  be  conveyed  by  the  type  in  which 
Duntbers  are  printed. 
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4.  An  Account  of  the  Reptiles  and  Batrachians   collected 
by  Mr.  C.  Hose  on  Mt.  Dulit,  Borneo.     By  Q.  A. 

BOULXNOBB. 

[BeMired  Jane  7, 1692.] 

(PUtM  XXIX.  ft  XXX.) 

Tvro  amkll  sets  of  Beptiles  and  Batracbians  from  Mt.  Dulit', 
Sarawak,  have  been  received  from  Mr.  Hoae  nod  are  now  incorporated 
in  tb«  British  Museuni  collection.  Tbe  first,  received  in  August  1891, 
GODtained  examples  of  a  single  new  species  (Rana  koiii,  Boaleng. 
Ann.  &  Mag.  N.  H.  [6]  viii.  1891,  p.  290).  The  second,  received  a 
few  days  ago,  is  much  more  valuable,  u  it  adds  three  new  species  to 
the  bona  of  Borneo,  among  which  is  a  remarkable  form  of  Varanui. 

I  DOW  proceed  to  give  a  complete  list  of  the  species  represented 
in  Mr.  Hose's  collection. 

BEPTILES. 

1.  Gtmnooactylus  haruoratus,  Kiih). 

2.  Gbcko  bcentob.  Cantor. 

3.  Gbcko  honakchtjs,  Schleg. 

4.  Ptvchozoon  BORSnELDit,  Gray. 

Dr.  F.  Muller  will  shortly  show  that  this  species,  established  and 
then  withdrawn  by  Gray,  is  distinct  from  P.  howuloeepAaUiM,  Crev. 
A  nngle  specimen,  a  male,  is  in  Hr.  Hose's  collection. 

5.  Draco  auiNauBFASCiATCS,  Gray. 

6.  GoNYOCKPBALUS  GRANDia,  Gray. 

'  B^amyt  is  nmilar  to  Gynumra,  except  that  mi>  U  abaoot  and  m^  is 
(nnetioiiaL 

'  For  mformatioD  M  to  the  exaot  poaition  of    ' ' 
ladw  to  'p.  221  of  the  pwnnt  toIuiiis. 
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7.  Varanub  hbtbropholib^  sp.  n.     (Plate  X^X.) 

Teeth  acute,  compressed.  Snout  depressed,  qbtusely  poifiled, 
as  long  as  the  distance  between  the  anterior  comev  of  the  eye  and 
the  ear ;  canthus  rostralis  indistinct.  Nostril  an  oblique  ^t,  its 
distance  from  the  end  of  the  snout  thrice  as  great  as  from  the  orbit. 
Digits  rather  elongate.  Tail  compressed,  keeled  above.  Scales  on 
head  rather  large,  flat,  polygonal,  subequal ;  ten  across  the  snout, 
from  nostril  to  nostril,  four  across  supraocular  region  and  three 
across  interorbital  region  ;  the  middle  supraocular  series  somewhat 
enlarged  transversely  ;  temporal  scales  very  small.  Nuchal  scales 
very  large,  round,  flat,  mostly  with  a  short  fidnit  keel,  widely  sepa- 
rated from  each  other  by  finely  grapular  interspaces.  DorssI  scales 
feebly  keeled,  of  very  unequal  sizes,  those  op  the  middle  line  smallest, 
with  two  or  three  alternating  series  of  very  large  oval  ones  on  each 
side ;  a  series  of  slightly  enlarged  scales  on  each  side.     Ventral  scales  \ 

keeled,  in  about  80  transverse  series.  Caudal  scales  keeled,  those 
on  the  lower  half  twice  as  large  as  the  others ;  caudal  keel  with  a 
very  low  doubly  toothed  crest.  Dark  brown  above ;  a  black 
streak  along  each  side  of  the  anterior  half  of  the  nape,  followed  by 
two  crescentic  black  cross-bands  on  the  nape  and  a  thivd  on  the 
back  between  the  fore  limbs:  reddish  brown  beneath,  throat 
variegated  with  black. 

Total  length  1040  millim. ;  tail  510. 

A  single  specimen  was  received  of  this  most  remarkable  new 
species,  which,  though  nearly  allied  to  F,  dumeriUi^  differs  from  all 
its  congeners  in  the  singular  dorsal  lepidosb,  which  somewhat  recalls  , 

that  of  another  Bomean  Reptile,  Lanthanotwi  bomeensis,  described  ' 

some  15  years  ago  from  a  single  specimen  obtained  at  Sarawak,  and 
as  to  the  systematic  position  of  which  we  are  still  much  in  the  dark  < 

owing  to  me  imperfection  of  Dr«  Steindachner's  description.  Some 
time  ago  1  pointed  out  the  singular  fact  that  tbe  Frog  and  the  Toad  ] 

with  the  longest  legs  known  (Bona  jerboa  and  Bufo  jerboa)  are  both  i 

from  Borneo.     A  parallel  case  of  superficial  resemblance  is  now  | 

ofiered  by  the  similitude  in  scaling  between  Faranus  heteropkolu  ! 

and  Lanthanotus  bameenn^,  i 

8.  Varanus  sajlvator,  Laur.  ' 

I 

9*  Tropioophorus  brookii.  Gray.  j 

I 

10.  Cylindrophis  rufus,  Laur.  * 

! 

11.  SmOTES  OCTOLINEATUS,  Schu. 

12.  (xONYOPHIS  MAROARITATUS,  PtrS. 

A  single  young  specimen,  with  233  ventrals  and*  108  subcaudals. 
Three  black  streaks  on  the  back  of  the  head,  one  on  each  side 
behind  the  eje,  tbe  third  along  the  suture  betw^n  ^e  pftrietata. 

13.  Trop^ponqtitb  qomspicuuuatim,  Qthr. 
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14.  Tropidonotds  suutaoknsib,  Gthr. 

One  of  the  spedmens  is  black,  with  bright  onnge  spot«  on  the 
Ulterior  half  of  the  body,  which  is  chequer^  block  and  yellow  below ; 
posterior  half  of  bod;  and  tail,  above  and  below,  uaiforni  black. 

16.  TltaPU>ONOTUS  CHRYBAHQUB,  Boie. 

16.  Tbopidonotub  macdlatus,  Bdling. 

17.  TrOPIDONOTUS  BHODOMBLAS,  Boie. 

18.  PSAHUODYNABTBS  PICTtIS,  Gthf. 

19.  Dbtopbis  pbasimus,  Boie. 

20.  Chbybopklka  obnata,  Shaw. 


22.  Ahblycepbalus  halaccamub,  Peters. 

A  iJDgle  apedmen,  weeing  very  closely  with  the  one  figared  by 
van  Lidth  de  Jeude  (U.  Weber's  ZooU  Brgebo.  i.  pi.  xt.  figs.  4-6), 
and  which  is  stated  to  hare  heea  compared  with  tos  type  ofMtmi>- 
tfyiat  maiMcana.     Ventrals  169  ;  soDcaudals  55. 

23.  Atropopbis  borneensu,  Peters. 

24.  Tkimerbsorvs  gbahinecs,  Shaw. 

25.  TBiifBBBsnRUB  8i;banndi,atos,  Gray. 

BATRACHIANS. 

1.  Bana  hacbodom,  Kuhl. 

2.  Bama  hosii,  Blgr. 

3.  Rana  jxbboa,  Gthr. 

A  single  female  specimen,  measuring  85  milUm.  from  snout  to 
vent.  Vomerine  teeth  in  two  short,  itraigbt,  transTene  series  on  a 
lioc  with  the  poiterior  borders  of  the  targe  choann.  Tibia  three 
iburths  length  of  head  and  body. 

4.  Baka  natatbix,  Gthr.  (guttata,  Gthr.). 

5.  Rhacopborus  appehtdiculatus,  Gthr. 

6.  BBAcot^ORoa  DOLmtNau,  sp.  n.     (Plata  XXX.  fig.  1.) 
Vomerine  teeth  in  two  slubtly  obHqne  aeries  toaching  the  inner 

front  edge  of  the  choann.  Snout  roniided,  as  long  as  the  diameter 
of  the  oriiit ;  loreal  r^on  vertical,  concave ;  nostnl  sligbtly  nearer 
tbe  end  of  the  snout  than  the  eye ;  interorbiul  space  broader  than  the 
upper  eyelid;  tympanum  dnielo  tbaaycaudlhree^jwirthsitediagwter. 
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Fingers  entirely  webbed,  the  disks  smaller  than  the  tympanum;  toes 
webbed  to  the  disks,  which  are  smaller  than  those  of  the  fingera; 
snbarticolar  tubercles  feebly  developed.  Tibio-tarsal  articulation 
reaching  the  tip  of  the  snout.  Skin  smooth,  feebly  granulate  on  the 
belly ;  a  slight  dermal  fringe  along  forearm  and  tarsus ;  a  dermal 
flap  above  anus  and  at  heel.  Yellowish,  with  a  few  purplish  dots  on 
head  and  back ;  a  purplish  line  round  the  snout,  iVom  eye  to  eye, 
passing  through  the  nostrils. 

From  snout  to  yent  43  millim. 

A  single  specimen. 

7.   IXALUS  AUBIFA8CIATUS,  Schl^. 

8.  Calophbynub  plburostioma,  Tsch. 

9.  Calltjla  balbata,  S.  Mull. 

10.  Nectophbyne  hosii,  sp.  n.     (Plate  XXX.  fig.  2.) 

Head  broader  than  long ;  snout  short,  obliquely  truncate ;  cantbus 
rostralis  strong;  loreal  region  nearly  vertical,  concave ;  interorbital  space 
broader  than  upper  eyelid,  slightly  concave;  tympanum  distinct, 
vertically  oval,  half  the  diameter  of  the  eye.  Fore  limb  long  and 
strong  ;  fingers  webbed  at  the  base,  ending  in  rather  large  subtrian- 
gular  expansions,  first  much  shorter  than  second ;  toes  short,  with 
small  distal  expansions,  extensively  webbed,  but  the  three  distal 
phalanges  of  the  fourth  toe  free ;  subarticular  tubercles  well  de- 
veloped ;  two  small,  flat  metatarsal  tubercles ;  a  tarsal  fold.  Tarso- 
metatarsal articulation  reaching  between  eye  and  end  of  snout. 
Above  with  small  scattered  warts,  beneath  finely  granulate ;  a  short 
and  narrow,  but  very  prominent  parotoid  gland.  Brown ;  throat 
blackish.     Male  with  an  internal  subgular  vocal  sac. 

From  snout  to  vent  60  millim. 

A  single  male  specimen. 

11.  BUFO  aUAOBIPOBCATUS,  Blgr. 

12.  BuFO  abpee,  Gravh. 

Besides  several  small  and  perfectly  typical  examples,  the  collec- 
tion contains  a  large  female,  measuring  215  millim.  from  snout  to 
vent,  which  agrees  in  every  respect  with  B.  asper  except  in  the  much 
greater  development  of  the  parotoid  glands,  the  length  of  which 
equals  their  distance  from  the  end  of  the  snout  and  twice  and  a 
half  their  width ;  they  are  disposed  \ery  obliquely,  diverging  behind. 
I  have  felt  tempted  to  describe  this  specimen  as  a  distinct  species ; 
if  I  abstain  from  doing  so  it  is  because  I  can  detect  no  other  ground 
for  such  a  separation  than  the  size  and  form  of  the  parotoids,  a 
character  which  varies  so  much  in  certain  other  species  of  this 
genus — B.  marinus^  B.  regularise  and  B.  viridU,  for  instance. 

13.  Megalophbys  nasuta,  Schleg. 

14.   ICHTHYOPHIB  MONOCHBOU8,  Blkr. 
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6.  On  new  Species  and  Varieties  of  the  Land-Molluscaa 
GRnoa  Diplommatina  from  the  G-aro,  Naga,  and  Miinipur 
Hill-rangeB,  Assam.  By  Lient..Col.  H.  H.  Qodwin- 
AtJSTEM,  P.R.S.,  P.Z.S.,  &c. 

[Beoeired  June  14, 1892.] 
The  arrival  of  ■  luve  collection  of  Land-Shella  Mot  me  by 
Mr.  T.  H.  Aldrich,  of  CincioDati,  U.S.A.,  and  made  hy  Mr.  V. 
Dolierty  in  1889  in  different' parts  of  the  Nitga  Hills  and  Munipur, 
hu  led  me  to  take  up  end  work  out  tbose  belonging  to  the  genus 
IXplommatina  ;  for  I  had  also  in  tny  own  collection  a  number  of  nn- 
describrd  species  of  the  same  f^nus  which  I  had  found  when  lur- 
Tejing  that  country  in  1S72.  I  bad  also  specimens  collected  by  the 
late  Mr.  Chennell  in  the  Lhota  Na^  Hills  and  by  Mr.  Robert  in 
Munipur  and  the  Gara  Hills,  makrag  up  a  fine  series  for  exami- 
natiou.  Mr.  Doberty  made  Kohimah  in  the  Naga  Hilla  his  head- 
quarters, and  was  there  during  the  summer  months  ;  be  also  collected 
in  the  Eastern  Naga  Hills,  south  of  Margarita,  which  is  the  terminus 
of  the  Bailway  firom  Debrughur  to  the  coal-workings  and  about 
50  miles  distant.  In  this  neighbourhood  be  was,  being  in  quite 
unexplored  ground,  very  successful  as  regards  novelties,  while  at  the 
same  time  he  extended  the  range  of  uther  species.  Mr.  Doherty 
collected  the  minute  specimens  hjmself,  while  his  men  were  looking 
after  Lepidoptera  and  Coleoptera ;  some  of  the  larger  shells  were 
brought  to  him  by  the  Nagas,  but  he  could  not  get  them  to  search 
for  the  small  forms. 

Although  I  was  in  the  Naga  Hills  in  the  winter  and  spring  only, 
the  driest  time  of  the  year,  I  got  a  fine  series  of  the  Land-Shells  ;  the 
season  does  not  make  much  difFerence  on  the  high  peaks,  which  are  so 
often  covered  with  cloud  for  a  part  of  the  day,  and  the  sun  does  not 
penetrate  into  the  damp  northern  rarines.  I  trained  several  men  ol 
my  party  to  collect,  both  Khasis  and  Ghoorkhns,  and  they  became 
most  expert  in  finding  the  minute  forms  in  the  decaying  vegetation, 
and  four  auDHS  for  every  new  species  or  for  a  good  number  of  specimens 
was  quite  sufficient  as  an  inducement  to  work  hard.  I  found  them  very 
keen  of  sight,  and  they  very  soon  knew  the  different  genera  and  those 
I  most  wanted.  Mr.  Doherty  was  far  too  liberal  in  giving  the  Nagaa 
two  rupees  for  shells.  In  the  forests  and  noisome  jungly  ravines, 
at  times  swarming  with  leeches,  this  work  is  not  over  pleasant,  and 
it  is  only  the  interest  and  excitement  of  finding  some  beautiful  new 
form  at  any  moment  that  leads  one  on  this  lowly  chase,  as  it  has 
me  for  many  an  hour.  To  the  native  collector  it  is  far  less  exdting, 
and  he  credits  his  master  with  making  some  wonderful  caradve  out 
<^  the  animals. 

In  1875  I  published  descriptions  of  three  new  species  of  this 
genus  in  the  J.  A.  S.  B. ;  and  under  D.  tmmda,  var.,  I  then  referred 
to  the  great  differences  to  be  noticed  in  the  shells  from  different 
parts  of  the  Bnrrail  range,  and  urged  that  a  carefiil  examination 
should  be  made  of  them  all.  I  have  now  been  able  to  better 
Paoc.  ZooL.  Soc^l892.  No.  XXXV.  i& 
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ibis,  aided  bj  the  additional  material  sent  me  by  Mr.  Aldrich,  to 
wbom  my  very  sincere  tbanks  are  due  and  also  to  Mr.  Doherty  who 
collected  tbera.  This  gentleman  has  extended  the  area  of  coantry 
now  collected  in  much  farther  to  the  east,  up  to  Margarita,  as  I 
mentioned  before ;  and  these  Naga  Hills,  inhabited  by  the  most 
Eastern  representatives  of  this  race,  most  not  be  confomided  with 
the  Naga  Hills  inhabited  by  the  Anghamis,  which  are  150  miles  to 
the  westward.  Thus  one  box  containing  a  number  of  only  partly 
sorted  tubes  sent  me  by  Mr.  Aldrich  had  simply  Naga  Hills  attached 
to  it.  As  Mr.  Doherty's  letter,  also  enclosed,  was  dated  from  Kohima 
in  the  Anghami  Naga  Hills,  I  naturally  at  first  concluded  they  were 
from  that  part.  Fortunately,  I  afterwards  found  series  of  the  same 
species  in  tubes  in  another  box,  marked  *•'  Margarita."  It  shows 
how  very  carefully  labelling  should  be  done  in  the  field. 

Looking  over  a  large  series  of  the  species  of  this  genus,  it  is 
of  interest  to  note  the  much  larger  size  of  so  many  of  the  ipeciec 
from  the  Naga  Hill-ranges,  as  compared  with  those  in  the  Khasi  and 
Gnro  Hills  and  the  Himalayas.  The  change  commences  with 
the  rise  of  the  Burrail  Tertiary  range,  near  Asalu.  None  of  the 
Khasi  Hill  species  approach  them  in  size. 

D.  acalaria,  from  the  Garo  side,  is  one  of  the  largest,  and  that  is 
only  3*5  millim.  in  height  of  spire ;  while  D.paekycheUms,  4*8,  or  say 
5  millim.,  is  the  single  large  species  from  Darjiling.  At  Asalu  we  find 
D,  insiffms  6*5  millim.,  D.  tumida  5  millim.,  A  amvoiuta  6*25  millim., 
and,  as  will  be  seen  in  the  new  forms  described  in  this  paper,  six  are 
5  millim.  in  height  and  over,  two  of  them  reaching  6  millim. 

Of  D.  janitiaca,  G.-A.,  one  example  was  sent  from  Blargarita. 

Cmutrietion  in  fronts  above  the  peristome  ;  sculptured  throughout, 

DiPLOMMATINA  DEC0R08A,  U.  Sp. 

Loc.  Anghami,  Naga  Hills  {W,  Doherty,  in  coll.  T.  H.  Aldrich). 

Shell  elongately  fusiform,  not  rimate ;  sculpture,  fine,  dose,  r^:ular 
costulation  on  all  the  whorls ;  colour  pale  whitish  homy ;  spire, 
sides  somewhat  flat,  apex  rather  acuminate,  rapidly  dimmishing ; 
suture  moderately  impressed  ;  whorls  8,  sides  fiatly  convex,  penulti- 
mate and  antepenultimate  equal ;  constriction  above  the  aperture, 
towards  the  outer  margin  ;  aperture  ovate,  rounded  below ;  peristome 
thickened  ;  columellar  tooth  small,  in  front. 

Sise :  maj.  diam.  2*5  ;  alt.  axis  5*5  millim. 

There  was  one  solitary  specimen  in  my  collection  of  this  species 
from  north  of  the  Burrail,  and  6  specimens,  but  smaller  in  size  (4*5 
millim.  in  height  of  spire),  from  the  peak  of  Shiroifurar,  in  the 
Lahupa  Naga  Hills,  north  of  Munipur.  Mr.  Aldrich's  coUectioii 
contains  a  large  number,  and  I  have  selected  the  type  out  of  these. 

On  the  boss  of  trap  irock  near  the  village  of  Phunggam  I  found 
a  number  of  a  smdl  variety,  4*5  millim.  in  height  of  spire,  but 
differing  in  no  respect^  except  in  size,  from  the  typical  speaes,  oiAj 
that  they  are  all  of  a  pale  sea-green  tint. 

The  siune  form  occurred  on  Kopamedza  Peak,  with  this  differcnee. 
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that  the  constriction  was  more  to  the  right,  directly  over  the  outer 
marpn  of  the  peristome.  From  Prowi,  specimens  were  still  smaller 
in  siie,  3*8  miUim. 


Constriction  in  fronts  above  the  peristome  ;  last  whorls  smooth. 

DiPLOMMATINA  GAROENSI8,  n.  Sp. 

hoc,  Garo  Hills;  exact  locality  unknown  {W,  Robert), 

Shell  dextral,  globosely  fusiform,  solid ;  sculpture,  distant^  very 
fine  ribbing  on  the  3  apical  whorls,  the  rest  smooth  and  shiny ; 
colour  pale  ochraceous  ;  spire  high,  side  very  convex ;  apex  acumi- 
nate, and  when  viewed  ^om  the  side  the  axis  is  curved ;  suture 
impressed  ;  whorls  6|,  all  tumid,  the  antepenultimate  much  swollen 
and  by  far  the  largest ;  constriction  above  the  aperture ;  aperture 
vertical,  oval ;  peristome  very  much  thickened  and  double ;  colu- 
mellar  tooth  moderately  large. 

Sixe :  maj.  diam.  2*3  ;  alt.  axis  3*5  millim. 

This  species  may  be  known  by  its  very  large  antepenultimate 
whorl  and  the  curved  axis  of  the  spire,  and  its  strongly  developed 
peristome  and  smooth  lower  whorls.  It  formed  part  of  a  collection 
of  shells  made  by  Mr.  W.  Robert,  of  the  Khasi  Hills  Survey  party, 
in  the  Garo  Hills,  during  the  military  expedition  into  them  in  1872- 
73.    Ten  specimens  were  found. 

DiPLOMMATINA  BLON6ATA,  U.  Sp. 

The  typical  shells  of  my  D,  tumida  (J.  A.  S.  B.  xxxix.  pt.  2, 
p.  6,  pi.  ii.  f.  2)  came  from  Neuglo  in  the  North  Cachar  Hills, 
not  far  from  Asalu.  As  1  collected  eastward  the  form  changed,  so 
that  in  Munipur  it  does  not  correspond  with  the  original  type.  Thus 
on  Nougmaiching  Peak,  5135  ft.,  which  is  a  conspicuous  point  seen 
from  Imphal,  the  capital  of  Munipur,  and  lying  to  the  east  of  the 
valley,  a  small  form  occurred,  with  the  peristome  less  circular,  the 
form  less  tumid,  and  quite  smooth  on  the  last  whorls. 

On  Laisen  Peak,  .5173  ft.,  in  the  mountains  to  the  north  of 
Mnnipur,  occurred  another  variety,  which  1  describe  below. 

At  Kexakenomih  I  found  examples  of  a  species  which  I  described 
and  figured  in  1875  (J.  A.  S.  B.  vol.  xliv.  pt.  2,  pi.  iv.  fig.  7)  as 
D.  tumida^  var.  This,  however,  seems  so  very  distinct,  now  that  we 
have  a  much  larger  series  to  look  over,  that  it  must  stand  under 
another  specific  title,  and  I  have  named  it  D.  klongata,  n.  sp. : 
this  was  the  original  description : — 

**  Shell  elongately  fusiform,  thin,  pale  yellowish  green ;  sculpture 
very  faint  above,  quite  smooth  on  the  three  last  whorls;  spire 
attenuate,  sides  flat ;  suture  moderate ;  whorls  8|  to  9,  the  ante- 
penultimate the  lareest ;  constriction  in  front  above  the  aperture ; 
kst  whorl  ascends  slightly ;  aperture  oval,  vertical ;  peristome  double, 
thickened,  slightly  reflected;  columellar  tooth  small  and  remote. 
Alt.  0-22  ;  diam.  013  inch. 

''Hab.  K^sikenomih,  Naga  HiUs.'* 

36* 
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DiPLOMMATINA  TUMIDAy  Tar. 

Loc.  Laisen  Peak  and  Trigonometrical  Station,  Monipur. 

Shell  deztraly  elongately  fusiform,  not  rimate;  sculpture,  fine  costu- 
lation  on  the  5  apical  whorls,  the  last  smooth  ;  colour  pale  greenish ; 
spire  with  convex  sides,  apex  acuminate;  sutnre  well  impressed; 
whorls  7i»  penultimate  and  antepenultimate  equal ;  constriction  ahoTC 
the  aperture,  hut  towards  the  right-hand  side ;  aperture  oval,  Tertical; 
peristome  thickened,  double ;  columellar  margin  straight  and  angu- 
iate  below,  the  tooth  in  front,  moderately  large. 

Sise:  maj.  diam.  2*4  ;  alt.  axis  5*0  millim. 

DiPLOMMATINA  CHENNELLI,  U.  sp. 

Loe.  Lhoto  Naga  Hills  (Chennell). 

Shell  dextral,  of  solid  form ;  sculpture,  very  fine,  rather  distinct 
ribbing,  with  scarcely  any  relief ;  colour  pale  ochraceous  and  sienna- 
brown  ;  spire  flat-sided,  apex  acuminate ;  suture  rather  shallow ; 
whorls  8|  to  9,  sides  flatly  convex,  constriction  in  front,  the  last 
two  whorls  equal  in  size ;  aperture  oval,  vertical ;  peristome  thickened, 
strong ;  the  columellar  margin  vertical  and  angulate  below. 

Sixe:  (1st  sp.)  maj.  diam.  2*9  ;  alt.  axis  5*9  millim. 

Size :  (2nd  sp.)  maj.  diam.  2*9  ;  alt.  axis  6*0  millim. 

This  has  close  affinities  to  D.  labiosa  from  the  Khasi  and  Garo 
Hills ;  but,  although  far  larger  (nearly  double),  the  columellar  tooth 
is  much  smaller,  the  spire  more  attenuate,  and  the  general  shape 
differs.  I  name  it  after  the  late  Mr.  A.  Ohennell,  an  Assistant  in 
the  Indian  Survey  Department. 

DiPLOMMATINA  BUTLERI,  n.  Sp. 

Loe.  Laisen  Peak,  Munipor  (Crodmn-Austem), 

Shell  dextral,  tumidly  fusiform ;  sculpture,  none  on  the  last  3  whorls, 
very  distant,  strong  costulation  on  all  above ;  colour  pale  sienna- 
brown,  fresh  shells  glassy  and  polished  ;  spire  conic,  rapidly  diminish- 
ing, apex  small ;  suture  well  impressed ;  whorls  7^,  penultimate  and 
antepenultimate  about  equal,  sides  very  convex,  constriction  above 
the  aperture ;  aperture  nearly  circular,  vertical ;  peristome  double, 
strong,  continuous ;  columellar  margin  vertical,  angulate  below, 
the  tooth  large,  in  fVont. 

Size :  maj.  diam.  2*0 ;  alt.  axis  4*4  millim. 

Six  specimens  were  obtained,  together  with  those  of  2>.  tumida,  var., 
previously  alluded  to.  This  well-marked  species  was  also  found  by 
me  at  Prowi,  in  the  Lahupa  Naga  Hills,  at  the  head  of  the  Lanier 
River,  which  drains  into  the  Kyengdwen  of  Burmah,  and  was 
abundant  there.    I  have  also  two  specimens  from  Kezakenomih. 

Two  specimens  from  Klang  Sing,  Naga  Hills,  are  rather  more 
tumid. 

I  name  this  after  Capt.  John  Butler,  who  was  the  Political  Agent 
accompanying  the  Survey  party  on  our  exploring  work,  aud  who 
unfortunately  lost  his  life  in  an  ambuscade  laid  by  a  hostile  clan, 
when  the  Survey  work  was  again  being  prosecuted  further  east  under 
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Lt.  Woodthorpe,  R.E.  Butler  wts  a  eptendid  officer  for  soch  a 
frontier,  and  the  Surrey  owed  much  to  hu  untiring  aid  and  to  the 
interest  be  took  in  its  proper  ext«iuioD. 

DlPLOlfUATINA  AHBIGUA,  U.  Sp. 

Loe.  South  ofBorrail  Range,  Monipur(Go<Ami-.^iufaii). 

Shell  deztral,  large,  solid ;  sculpture  fine,  rather  close  coetnladon  on 
■II  the  whorls ;  colonr  homj  white  ;  spire  high,  sides  rather  flat  ahoTe, 
apex  rather  aeaminate ;  suture  impressed  ;  whorls  8,  flatly  conrex  ; 
constriction  in  front,  shove  the  aperture ;  aperture  oral,  rertieal ; 
peristome  stronft,  closely  double,  reflected ;  columellar  tooth  small 
for  size  of  the  shell,  situated  well  in  front  and  directed  downwards. 

Sise  t  maj.  diam.  3  0 ;  alt.  axis  5-5  millim. 

This  is  one  of  the  lai^est  species  from  these  mountains.  I  also 
got  it  at  Kesakeoomih ;  one  specimen  measaring  6'5  millim.  in 
height  of  spire. 

DlPLOHHATINA  COIfHUTATA,  n.  Sp. 

Loe.  Prowi,  Labupa  Naga  HUls  (Oodwat-Autten). 

Shell  deitral,  elongately  fusiform  ;  sculpture,  4  apical  whorls  finely 
coatnlated,  the  last  whorls  nearly  smooth  )  colour  pale  sienna  ;  spire 
with  convex  sides  ;  suture  moderately  impressed  ;  whorb  7^,  sides 
convex,  antepeaullimate  rather  the  largest ;  constriction  in  front, 
above  the  aperture,  but  to  the  right  side ;  aperture  oval,  vertical ; 
peristome  double  ;  columellar  tooth  sharp,  well  developed,  directed 
downwards  and  well  in  front. 

Siae  :  mai.  diam.  175  :  alt.  axis  3*0  miUim. 

A  large  form  of  this  I  found  at  Tellizo  Peak,  Ang^*™  Naga 
Bills,  on  the  North  Unnipnr  frontier  line. 

Conttrietion  on  tide,  behind  the  periitome ,-  temfytMrtd  tknmgtuMt. 

DtPI.OHlIATINA  DOHEHTTI,  Q.  Sp. 

Loc.  Margarita,  Upper  Assam  (W.  Dohtrly,  in  coll.  T.  H.  Aldrich). 

Shell  deztral,  very  tumidly  fusiform,  strong,  not  rimate ;  scnlpture 
fine  rather  distant  costuUtion  ou  nil  the  whorls  ;  colour  very  pale, 
with  a  pinkish  tint  or  ochraceous ;  spire,  sides  flat,  rapidly  dimiu- 
ishing,  apex  acuminate ;  suture  impressed  ;  whorls  6,  last  3  whorls 
with  convex  sides,  the  penultimate  the  lai^est ;  constriction  on  nde, 
well  behind  the  aperture ;  the  last  whorl  rises  near  peristome ; 
aperture  nearly  circular,  subvertical,  rounded  below ;  peristome 
double,  outer  somewhat  reflected,  and  sinuous  on  margin ;  columellar 
toolh  small,  blunt,  situated  within  the  aperture  in  many  spedmena 
it  is  not  seen  when  Hewed  directly  in  front. 


Siae  :  maj.  diam.  3*0  ;  alt.  axis  6*4  milUm. 
lell  is  from  the  Eastern  Naga  countiy ; 
in   Mr.  Dofaerty's  collection — one   with  a  tew  specimens  labelled 


This  shell  is  from  the  Eastern  Naga  countiy ;  there  were  two  lots 
n  Mr.  Dofaerty's  collection — one  with  a  tew  specimens  lab«"  ' 
"  Margarita,"  another,  a  numerous  lot,  marked  only  "  Naga." 
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DlPLOHMATINA  THOHBOMI,  D.  Sp. 

Loe.  South  Bnmiil  ifiodwk-Amtai). 

Shell  dextnl,  elangately  Aidfonn ;  Kolpl 
■mooth,  kll  the  rest  vith  very  fine  regular, 
coloQT  whitish  ;  spire  rather  high,  ndeiflattene 
nitare  moderately  impressed ;  whorls  1\,  sic 
penoltiniate  the  largest,  last  whorl  aBcendiDj 
constriction  lies  directly  behind  and  adjace 
■pertnre  oval ;  oolumellar  tooth  smell  for  si 
within  the  aperture  ;  peristome  as  usual. 

Sise:  maj.  diun.  2*4 ;  alt.  axis  5-0  millim. 

I  have  named  this  species  after  Col.  Mowt 
the  time  it  was  collected,  accompanied  our  ca 
Political  Agent  of  Mnnipur,  while  the  hound 
beini;  surveyed  by  me  in  1872-73  ;  in  carr 
rendered  us  great  assistance,  although  mncb 
friendly  action  of  the  Munipur  Durbar. 

In  general  form  this  shell  is  like  B.  jmchyc 
species;,  but  the  columeltar  tooth  is  never  so  L 

D1PI.OIIIIATINA  NKNGLOENSIS,  n.  Sp. 

Xm.  Nenglo,  North  Cachu  Hills  (Godwin 

Shell  deztral,  elongatcly  Aisiform,  large, 
tine,  moderately  distant  ribbing  ;  colour  psle  a 
with  flat  sides,  apes  acuminate ;  suture  sha! 
flatly  couTex  ;  constriction  some  distance  be 
side ;  aperture  widely  ovate,  expanded  towtt 
penstome  double,  not  thickened ;  colnmell 
the  tooth  very  small  and  remotely  ntaatcd. 

8ae :  maj.  diam.  2-9  ;  alt.  axis  5-0  millim. 

This  is  a  very  distinct  shell ;  in  its  very  o' 
columdlar  ptocea  at  tooth  it  is  unlike  any 
lectioD. 

DlPLOMMATINA  DlSnVUTA,  n.  Sp. 

Loe.  North  of  Bnrrail  Range,  Naga  Hills 
Shell  dextral,  small,  rather  depressedly  fu 
fine  close  ribbing ;  colour  pale  homy  ;  spir 
suture  impressed  ;  whorls  7,  sides  convex,  I 
largest ;  constrictioD  on  the  side,  well  behinc 
vertical,  irr^;uUrly  orate  j  peristome  thin ; 
Unre  for  siae  and  in  front. 

&se  :  maj.  diam.  2K) ;  alt.  axis  S-4  millin 

There  b  only  one  specimen  of  this  apedei 

from  any  of  the  smaller  forms  in  having  the 

i4tertar«,  and,  for  so  small  a  shell,  iu  having 
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Ootuirictum  on  the  side,  behind  the  peristome ;  last  whorls  smooth. 

DiPLOMMATINA  KHUNBOEN8I8,  O*  Sp. 

Loc.  Khunho  Peak  aod  Trigonometrical  Station,  8809  fU  above 
the  Mao  villages,  Naga  Hills  (tit  eoU,  H.  H.  G.-A.). 

Shell  dextral,  ovately  fusiform,  not  rimate ;  sculpture,  fine  regular 
costolation  on  the3rd,4th,  and  5th  whorls,  the  2  apical  smooth,  the  last 
whorls  polished  and  glassy  ;  colour  pale  sienna ;  spire,  side  flattened 
near  the  apex,  which  is  somewhat  acuminate ;  suture  impressed ; 
whorls  8,  the  antepenultimate  the  largest ;  constriction  behind  the 
aperture  ou  the  penultimate  whorl ;  aperture  oval  and  vertical ; 
peiiBtome  double,  strong,  continuous ;  columeUar  tooth  well  developed, 
rather  remote. 

Size :  maj.  diam.  2*2  ;  alt.  axis  4*8  to  5*2  millim. 

Six  specimens  were  found. 

A  form  rather  longer  and  less  swollen  occurs  in  the  same  range ; 
about  30  specimens  were  obtained  at  Gnameh  Peak  (5585  feet),  near 
the  Barak  River. 

There  is  another  form  much  smaller,  being  only  3*5  in  length, 
with  the  same  glassy  last  whorls  and  the  constriction  rather  further 
back,  behind  the  aperture.  Examples  of  this  were  also  found  at 
Sikhamih,  in  the  Lidiupa  Naga  Hills.  I  distinguish  this  variety  as 
khMnhooensis,  var.  minor, 

DiPLOMMATINA  LAPILLUS,  n.  Sp. 

Loe.  Kopamedza  Peak,Lahupa  Naga  Hills,  8375  h.{€hd»,'AMst.). 

Shell  dextral,  elongately  fusiform,  tumid  below,  not  rimate; 
sculpture  fine,  regular,  dose  costulation,  which  is  often  much  worn 
down  ;  colour  (bleached)  ;  spire  with  sides  flattened,  apex  acuminate ; 
suture  shallow ;  whorls  8,  sides  flatly  convex,  the  antepenultimate 
the  largest;  constriction  of  the  penultimate  whorl  on  the  side, 
well  behind  the  aperture ;  aperture  oval,  subvertical ;  peristome 
thickened,  double,  rounded  below ;  columeUar  tooth  small  and  far 
back  within  the  aperture. 

Sixe :  maj.  diam.  3*0  ;  alt.  axis  6*0  millim. 

Three  specimens,  marked  from  the  "north  of  the  Burrail  Range.*' 
Two  are  from  the  typical  locality  given  above. 

DlPtiOMMATINA  COMPACTA,  n.  Sp. 

hoc.  South  of  Barak  in  Munipur  {Chdwifp-Austen), 
Shell  dextral,  small,  tumidly  fusiform ;  sculpture,  the  two  apical 
whorls  smooth,  two  next  with  fine  close  ribbing,  the  last  three 
whorls  smooth  or  glassv  ;  colour  pale  ochraceous  white ;  spire,  sides 
rather  flat,  apex  moderately  blunt  ;  suture  slightly  impressed ; 
whorls  7i,  the  antepenultimate  the  largest  and  tumid  ;  constriction  on 
the  side,  well  behind  the  aperture,  at  about  1  millim.  distant ; 
aperture  oval,  vertical;  peristome  double;  columeUar  tooth  large 
in  front,  and  directed  downwards. 

Siae :  maj.  diam.  1*8 ;  alt.  axis  3*5  mUlim. 
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A  krger  ahdl,  with  nther  a  different  shaped  spire  4  roillim.  in 
hettfat,  was  found  at  Asalu,  with  the  constriction  in  same  position. 

It  is  an  allied  form  of  D.Jmtimganay  from  the  North  Cachar  Hills, 
whidi  is  a  larger,  more  tumid  species  with  the  constriction  £uther 
bdund  the  aperture. 

A  single  specimen,  only  3  miUira.  in  height,  was  sorted  out  of  the 
box  cnntainmg  D.  chemuOi^  from  the  Lhota  Naga  Hills. 

SmmQ  speeiet,  wiik  eobamettar  process* 

DlFLOMMATINA  UNICRENATA,  n.  Sp. 

Loc.  Eastern  Naga  Hills  (W.  Doherty,  in  coll.  T.  H.  Aldrich). 

Shell  dextral,  oTati'ly  fusiform,  snbrimate,  rather  thin ;  scalptare, 
distant  strong  costulation  on  all  the  whorls ;  colour  white,  with  a 
pale  lemon-jellow  tint  in  fresh  shells ;  spire  with  sides  convex,  apex 
somewhat  blnnt ;  suture  well  impressed ;  whorls  7),  antepenultimate 
the  largest,  sides  conrex,  the  constriction  above  the  aperture,  in  front; 
aperture  circular,  vertical ;  peristome  double,  outer  wavy  in  outline, 
with  one  very  marked  and  decided  crenulation  on  the  upper  outer 
margin,  and  a  slight  sinuation  on  the  left  lower  margin ;  colnmellar 
tooth  large  and  directed  downwards. 

Siie :  alt.  axis  4*0  millim. 

A  rerr  lai^  number  of  this  new  shell  are  in  Mr.  Doherty's  collec- 
tioo,  four  from  Margarita  in  a  tube,  the  remainder  markea  as  fit)m 
the  Naga  HiDs.  This  is  a  very  beautiful  new  species,  the  only  shell 
approaching  it  that  I  know  from  this  region  being  D.  angnlata  of 
Moolmain. 

DlFLOMMATINA  JAPVOBN8I8,  U.  Sp* 

loc.  Japvo  Peak,  Anghami  Naga  Hills,  10,000  ft  {Godwm- 
AMSten). 

SheU  dextral,  fusiform,  thin  texture ;  sculpture,  dose  rather  fine 
ribbing ;  colour  pale  ochraceous ;  spire  conic,  apex  blunt ;  suture 
moderately  impressed  ;  whorls  7i»  sides  convex,  swollen  bebw ; 
constriction  in  front,  toward:^  the  outer  marnn  of  the  peristome ; 
aperture  oval,  vertical;  colnmellar  tooth  fairly  developed,  blunt; 
peristome  doeely  double,  of  weak  structure. 

Site :  maj.  diam.  2*4  ;  alt.  axis  3*8  millim. 

This  is  larger  than  the  other  species  from  this  peak  and  elevation; 
and  is  the  species  described  as  D.  shetfaiensis^  var.,  J.  A.  S.  B.  1875, 
p.  9,  pi.  iv.  fig.  5 ;  but  as  it  is  sufiiciently  distinct  fh>m  the  form  found 
on  Sherfaisip  Peak,  far  to  the  west,  and  also  from  another  found  on 
Shiroifurar  Peak,  I  think  it  better  to  give  it  a  distinctive  title. 

DiPLOMMATINA  ANIMULA,  U.  Sp. 

Loe,  Prowi,  Lahupa  Naga  Hilk,  Munipur  (Godwin^Justen). 

Shell  dextnd,  ovately  fusiform,  thin  and  delicate,  and  glassy 
texture ;  sculpture,  rather  distant  well-marked  costulation ;  colour 
whitish  grey;  spire  moderately  high,  sides  convex,  apex  blnnt; 
suture  impr^sed ;  whorls  6,  tumid,  sides  very  convex,  antepenultimate 
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the  largest ;  conBtriction  in  centre,  aboTe  the  apertare ;  aperture 
widely  oTate,  Tertical,  angnlate  on  the  lower  margin  of  the  columella ; 
the  tooth  large  and  well  developed ;  peristome  very  strong. 

Sise :  maj.  diam.  1*3 ;  alt.  axis  2*0  millim. 

This  is  another  minute  shell»  differing  from  all  others  I  have  seen 
in  the  strone  peristome  and  large  columellar  tooth.  D,  deUcata  is 
its  nearest  afiy. 

DlPLOMMATINA  8VBRVBSLLA,  U.  Sp. 

Loe.  Japvo  Peak  (Godurm-Auiten). 

Shell  deztraly  small,  fusiform ;  sculpture,  fine,  regular,  rather  close 
Gostnlation ;  colour  pale  reddish ;  spire  high,  sides  convex,  apex 
blunt ;  suture  impressed ;  whorls  6^,  sides  convex,  penultimate  and 
aDtepenultimate  equal ;  constriction  in  front,  above  the  peristome ; 
aperture  circular,  nearly  vertical ;  columellar  tooth  very  small  and 
internal ;  peristome  closely  double,  not  thickened. 

Sixe  :  maj.  diam.  1*4 ;  alt.  axis  2*6  millim. 

This  is  a  close  ally  of  D.  sher/aiensis^  but  is  much  smaller  and 
has  a  coarser  sculpture. 

DiPLOMMATINA  SUBTILI8,  U.  Sp. 

Loe.  Margarita  (W.  Doherty,  in  coll.  T.  H.  Aldrich). 

Shell  dextral,  elongately  ovate,  thickened ;  sculpture,  fine,  close, 
T^ular  costulation  throughout;  colour  pale  sienna-brown;  spire 
with  convex  sides,  apex  blunt ;  suture  impressed ;  whorls  6,  sides 
conyex,  penultimate  slightly  the  largest,  the  last  does  not  rise 
much  upon  the  penultimate ;  constriction  in  front,  but  not  well 
marked ;  aperture  circular,  suboblique ;  columellar  tooth  well 
developed  for  the  size  of  the  shell ;  peristome  double,  strong. 

Sixe:  maj.  diam.  1*0;  alt.  axis  1*5  millim. 

This  is  a  good  species,  one  of  the  smallest ;  its  elongated  form 
separates  it  at  once  from  D.parvula,  the  finer  costulation  and  larger 
size  from  2).  minuta, 

DlPLiOlf  MATINA  DBLICATA,  U.  Sp. 

Loe.  E.  Naga  Hills?  {W.  Doherty,in  coll.  T.  H.  Aldrich). 

Shell  dextral,  very  small,  tumidly  fusiform ;  sculpture,  very  distant, 
strong  costulation  ;  colour  pale  horny  ;  spire  rather  depressed,  sides 
convex,  apex  blunt ;  suture  well  impressed  ;  whorls  6,  sides  convex, 
swollen,  antepenultimate  the  largest ;  constriction  above  the  aperture ; 
aperture  ovate,  vertical ;  columellar  tooth  well  marked  ;  peristome 
as  usual. 

Size  :  alt.  axis  1*75  millim. 

There  are  only  two  specimens  in  the  collection  among  those  merely 
labelled  Naga  Hills,  but  I  have  every  reason  to  think  they  were  from 
near  Margarita. 
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Small  apeeiea^  with  very  minute  or  no  eolumeUar  proeeee  or  tooth. 
These  should  eventually  be  brought  into  a  subgenus  of  their  own. 

DiPLOMMATINA  MUNIPURENSI8,  n.  Sp. 

Loc.  South  of  the  Barak  Rirer.  between  the  Mao  Tillages  and 
Munipur  {Oodwin-Austen), 

Shell  dextral,  elongately  fusiform ;  sculpture  minute,  close  ooatu- 
lation ;  colour  very  pale  greenish  grey ;  spire  symmetrical,  sides 
slightly  convex  ;  suture  well  impressed  ;  whorls  6|,  sides  convex ; 
constriction  in  front  and  immediately  above  the  aperture ;  no  colu- 
mellar  tooth,  its  position  indicated  by  a  slight  sinuosity  on  the 
columellar  margin  ;  aperture  nearly  circular,  subvertical ;  peristome 
closely  double,  very  slight  in  form,  the  inner  does  not  spr^  much 
upward  on  the  penultimate  whorl. 

Size:  maj.  diam.  1*5;  alt.  axis  2*7  millim. 

From  the  number  of  specimens  found,  this  appears  a  very  abundant 
species ;  I  never  got  anything  like  it  in  the  Khasi  Hills  to  the  west 

DiPLOMMATINA  VENUSTULiA,  U.  Sp. 

Loc.  Japvo  Peak,  Anghami  Naga  HiUs  (Godwin^Auiten). 

Shell  dextral,  elongately  fusiform,  thin ;  sculpture,  fine,  regular, 
close  costulation  throughout ;  colour  pale  amber  ;  spire  high,  sides 
flattish,  apex  acuminate ;  suture  impressed ;  whorls  7it  sides 
convex,  the  penultimate  the  largest ;  constriction  in  front  above  the 
aperture  ;  aperture  widely  ovate,  suboblique ;  peristome  but  slightly 
developed,  narrowly  double,  expanded  into  a  small  wing  on  the 
upper  and  outer  margin,  giving  it  a  very  sinuated  margin ;  no 
columellar  tooth. 

Size :  maj.  diam.  2*  1  ;  alt.  axis  4*0  railHm. 

This  species,  of  which  I  only  obtained  3  specimens^  is  quite  distinct, 
as  shown  in  the  form  of  the  spire  and  particularly  the  expanded  side 
of  the  peristome,  which  is  an  unusual  character. 

DiPLOMMATINA  DOMUNCULA,  U.  Sp. 

Loe.  Margarita,  Naga  Hills  (fF.  Boherty,  in  coll.  T.  H.  Aldrich> 

Shell  dextral,  fusiform  ;  sculpture,  strong,  regular,  distant  costu- 
lation on  all  the  whorls,  much  closer  near  the  constriction,  first  two 
whorls  smooth  ;  colour  pale  whitish  with  an  ochraceous  tint ;  spire 
with  convex  sides,  apex  blunt ;  suture  well  impressed  ;  whoris  7i» 
sides  convex,  antepenultimate  the  largest,  last  whorl  does  not  rise 
upon  the  penultimate ;  constriction  above  the  aperture ;  aperture 
circular,  subvertical,  curvilinear  as  seen  from  the  side ;  peristome 
double,  not  very  much  thickened;  columellar  tooth  very  minute, 
internal. 

Size :  maj.  diam.  1*3 ;  alt.  axis  3*0  millim. 

This  is  a  very  distinct  form,  quite  new  to  me,  and  belonging  to  a 

Sroup  which  is  not  represented,  so  far  as  I  know,  in  the  Kha»i  and 
aintia  Hills. 


1892.]  SPBCIB8  AND  VARIETISS  OF  DIPLOMMATINA.  519 

DlPLOMMATINA  8VCCINBA,  D*  Sp. 

hoc,  Angbami  Naga  Hills  (OodnoinrAuttevC). 

Shell  dextraly  tumidlj  fositbrm,  thin  and  delicate  in  texture  ; 
scnlptuTe,  regular,  rather  close  oostulation  ;  colour  very  pale  amber, 
with  stronger  coloration  on  the  apex;  spire  somewhat  depressed, 
suture  impressed  ;  whorls  6,  tumid,  with  conyex  sides ;  constriction 
above  the  aperture ;  aperture  oval,  vertical ;  columellar  tooth  only 
indicated  by  a  slight  swelling;  peristome  double,  strong. 

Size :  maj.  diam.  1*3  ;  alt.  axis  2*0  millim. 

This  minute  species  may  be  compared  with  D.  parvula  from  the 
N.  Khasi  HiUs,  from  which  it  differs  in  being  larger,  and  in  having 
a  greater  number  of  whorls  and  a  much  more  tumid  shape. 

DiPLOMMATINA  CONCINNA,  U.  Sp. 

Loe.  Naga  Hills,  probably  south  of  Margarita  (Doheriy,  in  coll. 
T.  H.  Aldrich). 

Shell  dextnd,  solid,  fusiform ;  sculpture,  very  strong,  rather 
distant  costulation  ;  spire  tapering  rapidly,  apex  acuminate ;  suture 
impressed ;  whorls  7,  sides  convex,  penultimate  and  antepenultimate 
about  equal  in  size ;  constriction  hardly  apparent,  just  above  the 
aperture ;  aperture  circular,  vertical ;  columellar  tooth  quite 
minute,  only  an  indication  of  it ;  peristome  double,  strongly  deve- 
loped. 

Size:  alt  axis  1*6  millim. 

This  is  very  distinct  from  any  of  the  minute  species  I  have  hitherto 
examined  from  this  part  of  India ;  it  is  distinguished  by  its  thick 
shell  and  strong  costulatbn. 

• 

Smiitral  species. 

DlPLOMMATOTA  GIBBEROSA,  U.  Sp. 

Lo€.  South  of  the  Barak  River  between  Munipur  and  Imphal 
(Ghdwin'AMMten). 

SMI  sinistral,  ovately  fusiform;  sculpture,  very  distant  fine 
costulation,  9  ribs  on  the  antepenultimate  whorl  when  viewed  from 
the  front ;  colour  very  pale  greenish  ;  spire  low,  sides  rounded,  apex 
blunt ;  suture  very  impressed ;  whorls  4^,  very  swollen,  sides  very 
convex,  penultimate  much  the  largest ;  constriction  on  penultimate 
in  centre  above  the  aperture ;  aperture  oval,  subvertical ;  peristome 
double,  strong  ;  columellar  tooth  small,  internal. 

Size  :  maj.  diam.  1  *5  ;  alt.  axis  2*2  millim. 

The  nearest  ally  of  this  species  is  D.  jaintiaca,  O.-A.,  figured  in 
the  J.  A.S.B.  vol.  xxxviii.  pi.  iii.;  it  differs,  however,  much  in  fonn> 
particularly  in  the  expanded  penultimate  whorl  and  in  its  very  distant 
sculpture.  A  very  large  number  of  it  were  collected  in  the  above- 
named  locality,  and  a  single  example  at  Prowi  in  the  Lahupa  Naga 
oountry. 

In  toe  collection  sent  me  by  Mr.  Aldrich  in  a  box  marked  Naga 
Hills  were  about  40  specimens  of  this  shell.    The  exact  locality 
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was  not  recorded,  but  I  take  it  they  were  from  tome  part  of  the 
Aoghami  Naga  hills. 


List  of  New  SpecUi 

Conitriotion  in  front 

Soulptared  throughout. 

D.  deoorosoj  p.  510. 

Laft  whorlg  smooth. 

D.  garoentU,  p.  511. 
D,  elongata,  p.  511. 
D.  tumida,  tav.,  p.  512. 
/>.  chennM,  p.  612. 
D,  butleri,  p.  512. 
D.  ambiffua,  p.  518. 
D.  commuttUa^  p.  513. 

Oonatriotion  behind  the  peristome. 
Sculptured  throughout 

D.  dohertyi,  p.  513. 
D,  thoTMoni,  p.  514. 
D.  nengloeruU,  p.  514. 
2>.  diatincta,  p.  514. 

Last  whorls  smooth. 

2>.  khimkoenriSf  p,  515. 
D.  lapiUua,  p.  5l5. 
J).  eon^Mcta,  p.  515. 


and  VarieHa. 

Small     species,    with    odlamellar 
too4h. 
D.  umerenaiOj  p.  516. 
D,japvoeiui$,  p.  516. 
D.  ontmiifa,  p.  516. 
D.  subnibeUa,  p.  517. 
D.  tubtilia,  p.  517. 
/>.  delicata,  p.  517. 

Small  species,  with  very  minute  or 
no  oolumellar  process. 

D,  mumpmrtMU,  p.  518. 
D.  Mmis^ttib,  p.  518. 
2>.  dammmmla,  p.  518. 
D.  tuceinea,  p.  519. 
D.  cowctwia,  p.  519. 

Sinistral  species. 

J),  gibberoia,  p.  519. 


6.  On  the  Bndn  aijid  Muscular  Anatomy  of  Aulacodu».     By 

Frank  E.   Bbddard^  M.A.,   F.Z.S.^  Prosector  to  the 

Society. 

[Beodted  May  S,  1892.] 

The  visceral  anatomy  of  this  Rodent  has  been  described  in  the 
*  Proceedings '  of  this  Society^  by  Mr.  Oarrod.  The  death  of  a 
specimen  recently  deposited  in  the  Menagerie  enables  me  to 
supplement  that  paper  by  a  few  notes  upon  the  brain  and  the  mns- 
culature  which  were  not  inyestigated  by  my  predecessor. 

I.  Muscular  Anatomy. 

The  Peetoralis  major  may  be  said  to  be  composed  of  four  more 
or  less  distinct  portions  ;  the  attachments  of  these  were  at  any  rate 
separate :  the  first  part  of  the  complex  muscle  is  inserted  on  to  the 
deltoid  ridge  and  is  16mm.  across  at  the  insertion;  immediately 
below  this  is  a  slip  of  the  extensive  Pannioilw  eamoniM.  Above 
this  the  second  part  of  the  pectoral  is  inserted  on  to  the  head  of  the 
humerus  and  for  a  certain  distance  down  the  shaft;  the  insertion 
is  only  slightly  narrower  than  that  of  the  first  part,  measuring 
15  mm.;  two  smaller  slips  are  inserted  just  below  the  second  part 

'  "  On  the  Visceral  Anatomy  of  the  Ground-Bat  {AulacoduB  twinderianms)," 
F.Z.ai87d»  pp.  786-789. 
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of  the  sterno-fic^piilar ;   these  may  possibly  be  regarded  as  being 
coDeetiTely  the  eqnindent  of  the  peetoraUs  nUnor  of  other  aninuds. 

Both  SterMHmastaid.toii  Oleido-nuuioid  are  present ;  the  latter  is 
of  abont  half  the  sise  of  the  former  and  arises  from  the  middle  of 
the  dafide* 

The  Omohyoid  is  present  and  is  large* 

The  Levator  clavteuUB  is  continuoos  with  part  of  the  panmculus 
enmosui. 

The  Laduimus  dorn  is  a  large  moscle  and  gives  off  a  good-sized 
dono-epitroehlear  slip  to  the  elbow ;  the  latter  is  8  mm.  across ; 
the  loHssimus  dorsi  is  inserted  in  common  with  the  tercB. 

Hie  Trapezius  is  extensive;  it  is  continuous  with  part  of  the 
fanmeuUu^  but  its  strong  tendon  can  be  seen  to  be  separate. 

The  Rhomboideui  is  attached  along  the  whole  length  of  the 
▼ertehnd  border  of  the  scapula  and  also  ventrally  to  the  fascia 
covering  the  oupra-spinatut  and  to  the  spine  of  the  scapula  itself, 
joit  at  the  point  where  the  spine  ends  in  the  vertebral  border  of  the 
scapula. 

The  Stetno-teapyiar  is  in  two  parts :  the  shorter  and  narrower 
part  arises  from  tne  sternum  and  from  the  cartilage  of  the  first  rib ; 
It  is  about  5  mm.  across  near  to  its  origin ;  at  the  insertion  it  splits 
into  two  parts — one  entirely  muscular,  the  other  nearly  entirely 
tendinous;  the  former  joins  the  fourth  part  of  the  pectordlis,  the 
latter  becomes  continuous  with  the  second  and  larger  half  of  the 
^terno-^eapular. 

The  Deltoid  is  a  double  muscle:  one  part  arises  from  the  clavicle, 
the  other  from  the  metacromion ;  they  are  inserted  together  above  and 
to  the  outside  of  the  insertion  of  the  pectoralis  to  the  deltoid  ridge. 

The  £fe€^  is  double-headed;  the  short  head  arises  in  common 
with  the  eoraeo-braekialis. 

The  Coraco-^traeMalis  is  a  single  muscle;  its  insertion  extends 
7  mm.  beyond  the  insertion  of  the  teres, 

Tlie  Brachialie  aniieue  has  two  beads  of  origin. 

The  Tricepe  is,  as  usual,  a  very  massive  muscle ;  the  scapular 
head  is  the  largest,  and  arises  also  partly  from  the  fascia  covering 
the  iMfrorspinatue. 

The  TereM  mafor  ends  in  a  flat  tendon,  9  mm.  across,  which  is,  as 
has  already  been  mentioned,  inserted  in  common  with  the  latissimus 
dorn. 

The  Subsa^nUaris  commences  about  12  mm.  away  from  the 
vertebral  border  of  the  scapula. 

The  Promator  radii  teree  is  inserted  on  to  the  middle  of  the  shaft 
of  the  radius ;  the  half  nearest  to  the  insertion  has  a  glistening 
tendinous  sur&ce. 

The  Flesor  carpi  radialis  arises  from  the  flexor  condyle  of 
the  humerus ;  its  tendon  begins  30  mm.  from  the  origin. 

The  Flexor  carpi  ulnaris  is  a  large  muscle ;  the  tendon,  which  is 
broad  and  strap-shaped,  is  the  widest  of  all  the  flexor  tendons. 

The  Flexor  iublitnis  arises  from  the  flexor  condyle  and  from  the  sep- 
tum between  itself  and  the  flexor  profiuulus ;  it  receives  an  excessively 
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ddicate  tendon  (18  mm.  long)  from  the  ulnar  head  of  the  JUwor 
profimdus ;  it  splits  into  ihree  delicate  nearly  eqni-sised  tendons  of 
insertion ;  of  these  the  two  outer  are  ihe  thickest. 

The  Flexor  prqfitndms  digitorum  is  composed  of  four  parts :  the 
largest  arises  from  the  flexor  condyle ;  this  gives  off  a  hranch  aboat 
15  mtn.  from  its  origin,  which  ends  in  a  thm  tendon  apparently  in- 
aerted  into  the  palmar  cartilage;  the  main  muscle  passes  into  a 
thick  yellowish  tendon  which  immediately  joins  that  formed  by  the 
other  divisions:  the  second  head  of  the  muscle  arises  from  the 
middle  of  the  shaft  of  the  ulna ;  it  becomes  tendinous  on  the  lower 
surface  just  before  joining  the  others ;  there  is  also  another  smaller 
condylar  head,  which  is  soon  joined  by  a  head  arising  from  the  shaft 
of  the  radius ;  these  divide  into  four  tendons. 

The  Extensores  carpi  radiaUs  brevior  and  longior  are  precisely  as 
described  by  Messrs.  Murie  and  Mivart  in  the  Agouti ;  so,  too,  the 
Bxiensar  ossis  wtetacarpi  poUieU, 

There  were  no  traces  that  I  could  discover  of  the  Extemor  prion 
or  secundi  intemodii  pollicU* 

The  Pronator  quadratu*  is  extensive,  occupying  nearly  the  whole 
of  the  shaft  of  the  arm-bones. 

The  Extensor  carpi  ulnaris  arises  from  the  extensor  condyle  hj  a 
strong  tendon  on  one  surface  and  by  a  few  fibres  from  the  ulna ;  its 
strong  tendon  of  insertion,  which  is  15  mm.  long,  is  rounded. 

The  Extensor  indicis  is  a  small  muscle ;  it  arises  from  the  middle 
of  the  ulna,  and  then  becomes  fused  with  the  extensor  mass. 

The  Extensor  minimi  digiti  supplies  digits  IV.  and  V. 

The  Extensor  communis  digitorum  divides  early  into  three 
muscular  bellies:  two  of  these  pass  into  tendons,  which  supply 
digits  IV.  and  V.  respectively ;  the  tendon  of  the  third  splits  into 
two,  which  go  to  digits  II.  and  III. 

The  outside  of  the  thigh  is  covered  by  a  thick  muscular  mass, 
composed  of  several  elements  which  are  not  to  be  very  easily  dis^ 
tinguished ;  a  tendinous  line  separates  the  Biceps  from  the  rest ;  the 
latter  mass  probably  represents  the  Tensor  vagitug  /etnoris,  the 
Glutaus  moximus,  and  the  Sartorius.  It  is  largely  tendinous  at  its 
origin  from  the  vertebral  spines ;  the  compound  muscle  is  partly 
inserted  on  to  the  fascia  covering  the  knee-joint ;  it  is  also  inserted 
by  a  strong  tendon  on  to  the  lower  margin  of  the  femur,  just  in 
front  of  the  insertion  of  the  Oiutieus  medxus :  I  consider  that  Uiis 
part  of  the  compound  muscle  is  undoubtedly  the  Olutteus  maximus. 

The  Biceps  is  an  enormous  fleshy  mass ;  it  has  the  usual  double 
origin  and  is  inserted  along  the  whole  of  the  leg  chiefly  to  the  fascia 
covering  the  leg,  but  also  in  front  by  a  short  tendon  to  the  patella. 

The  Qradlis  is  a  double  muscle ;  the  two  parts  run  side  by  side, 
arising  from  the  symphysis  pubis  close  together;  they  are  also 
inserted  close  together  on  to  the  fascia  covering  the  leg. 

The  SemMnembranosus  is  composed  of  two  distinct  parts :  the  first 
part  has  a  strong  tendinous  attachment  to  the  inner  condyle  of  the 
femur ;  the  second  part  is  a  long  thin  muscle  from  the  caudal 
vertebm   and   is   inserted  just  t^tween  the  two  beads  of  the 
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€^Mtroe»emiM9  by  a  miucular  iiiBertioii ;  it  recalls  the  femoro-caadal 
of  Birds. 

The  Semitenditumu  arises  by  two  heads ;  its  flat  stra]>-shaped 
teDdinoQs  insertion  on  to  the  tibia  commences  just  after  that  of  the 
^raeiiis. 

The  GhUmus  medius  is  a  powerfhl  muscle  hardly  to  be  dis- 
tingiiished  at  its  origin  from  the  Oluieu$  minimus ;  it  is  inserted 
along  the  lower  margin  of  the  femur  in  front  of  the  great  trochanter 
for  a  distance  of  30  mm. ;  the  insertion  is  partly  muscular  and 
partly  tendinous ;  the  tendinous  part  of  the  insertion  is  divided  up 
into  a  number  of  more  or  less  distinct  tendinous  insertions. 

The  Oiutteus  minimus  is  a  powerful  muscle  difficult  to  distinguish 
from  the  last  at  its  origin ;  it  arises  from  the  greater  part  of  the 
ilium ;  it  becomes  quite  separate  from  the  Glutttus  medius  a  little 
before  the  insertion  on  to  the  great  trochanter. 

There  was  no  trace  that  I  could  discover  of  a  Scansorius,  whose 
presence  is  mentioned  in  several  Rodents. 

The  Adductor  magnus  is  not  by  any  means  a  large  muscle ;  it  is 
quite  distinct  from  tbe  other  adductors;  it  is  long  and  thinnish, 
and  arises  from  the  symphysis  pubis  by  a  tendinous  origin;  the 
Ujpper  surface  of  the  muscle  is  glistening  for  a  considerable  distance 
after  the  origin. 

The  other  two  Adductors  form  a  large  fleshy  mass  and  are  not 
readily  distinguishable  from  each  other. 

The  lUacus  is  a  laree  muscle  divided  into  two  portions;  it  is 
inserted  together  with  the  Psoas  on  to  the  lesser  trochanter. 

The  Psoas  magnus  is  a  large  muscle,  also  divisible  into  two  parts ; 
the  part  which  arises  most  anteriorly  becomes  tendinous  on  one  side 
a  couple  of  inches  from  its  insertion. 
The  Pjfri/armis  is  present. 
Both  Obturators  were  present. 

The  Rectus  /emoris  originates  by  two  well-defined  heads,  which 
are  tendinous,  though  overlaid  by  muscular  fibres ;  the  muscle  is 
covered  anteriorly  by  the  Vastus  extemus. 

The  Oastrocnemius  has  tbe  usual  two  heads,  which  take  origin 
firom  two  sesamoids ;  the  inner  head  is  the  smaller  of  the  two. 

The  PUuUaris  arises  in  common  with  the  outer  head  of  the  last, 
and  is  fused  with  it  for  some  way ;  it  splits  into  three  tendons  on 
the  sole  of  the  foot. 

The  Soleus  is  fleshy  with  a  tendinous  origin  from  the  head  of 
the  fibula ;  its  exposed  surface  is  glistening ;  it  is  inserted  on  to 
the  OS  calcis. 

The  tendons  of  the  Fiexores  tibialis  and  jUmlaris  join  before  the 
latter  splits  into  its  four  tendons  of  insertion :  the  tendon  of  the 
FlsoBOT  tUnalis  seems  to  be  mainly  concerned  with  the  supply  of  the 
inner  of  the  four  tendons ;  the  fourth  of  the  four  tendons  of  the 
Flexor  JUmlaris  is  very  much  smaller  than  the  rest,  which  is  of 
course  in  relation  to  the  comparatively  rudimentary  fifth  toe ;  this 
tendon  arises  from  the  lower  surface  of  the  conjoined  tendons  and 
not  ftom  the  outer  edge. 
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The  TMaUs  poiHmu  is  ooTered  by  the  Fleawr  MutUs;  it 
becomes  tendinous  halfway  down  the  leg. 

The  Tibialis  antiau  appears  to  be  quite  normal  in  size  and  at- 
tachments. So,  too,  the  Extensor  diffitorum  longus  and  the  Extensor 
kallucis  (which  is  inserted  on  to  the  second  digit,  the  first  being 
absent). 

There  are  four  Peroneal  muscles ;  that  supplying  the  fifth  digit 
is  very  slender,  both  muscle  and  tendon,  and  is  inserted  on  to  the 
last  phalanx. 

The  Peronsus  quarti  digiti  is  the  outermost  of  the  peroneal 
muscles ;  it  is  strong  and  has  an  insertion  corresponding  to  the  last 
muscle  upon  the  fourth  digit. 

The  Peronens  brevis  is  inserted  on  to  the  outermost  metatanal. 

The  Peroneus  Umgus  is  the  most  superficial  of  the  peroneals  in 
origin ;  its  tendon  crosses  the  sole  of  the  foot,  as  has  often  been 
described  in  Rodents. 

The  musculature  of  this  Rodent  is  clearly  more  like  that  of  the 
Hystricine  genera  than  other  forms ;  the  arrangement  of  the  long 
flexor  tendons  of  the  foot  conform  to  the  type  met  with  in  the 
Porcupines,  Chinchillas,  &c.,  and  differs  from  the  arrangement 
characterizing  the  Sciuromorpha  and  Myomorpha  ^  As  Aulacodus  is 
usually  associated  with  Capromys  it  might  be  expected  that  the 
agreement  in  structure  would  be  closer  with  that  animal  thau  with 
the  Porcupines :  I  mention  Capromys  particularly  since  it  is  one  of  the 
few  genera  of  the  Octodontidas  of  which  the  muscular  anatomj 
has  been  described ;  its  anatomy  has  lately  formed  the  subject  of  an 
article  in  these  '  Proceedings '  by  Dr.  6.  £.  Dobson'.  There  is,  in  fact, 
a  close  similarity  between  the  Rodent  which  forms  the  subject  of 
the  present  communication  and  Capromys ;  the  principal  differences 
appear  to  be  the  following : — 

(1)  The  Deltoid  in  Capromys  arises  partly  from  the  spine  of  the 

scapula. 

(2)  The  Latissimus  dorsi  has  a  double  insertion,  one  part  being 

connected  with  the  Pectoralis. 

(3)  There  is  no  tendon  (7)  connecting  the   Plexor  profundus 

diyitorum  with  the  Flexor  sublimis. 

(4)  The  Olutceus  medius  is  inserted  by  two  thick  tendons  on  to 

the  great  trochanter. 

(5)  The   Oluttjens  minimus  is  "a  narrow  long  muscle";    its 

insertion  is  between  the  two  tendons  of  the  last. 

(6)  The  Obturator  intemus  is  absent. 

(7)  The  Semimembranosus  has  only  one  part* 

In  some  of  these  points  where  Aulaeodus  differs  from  Capromys 
it  agrees  with  Erethison  * :  the  Deltoid  is  like  that  of  Erethszan ; 

1  *<  On  the  HomologiM  of  the  long  Flexor  Mosolee,  Ac.,"  Joum.  Anat.  1888, 
p.  142. 

3  '*  On  the  liifyology  and  Tiaoeral  Anatomy  of  Capromys  mdanmru»t  with  a 
Deecription  of  the  Speciee,"  P.  Z.  S.  1884,  p.  233. 

*  Mifart,*<NoteBontheAnatomyof  i&«Mt«afiii(M-!M<iM,''P.Z.ai882,p.S71. 
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mt,  too,  b  the  Snti-nembroTUMU  in  hariag  two  distinct  parts ;  there 
is,  howefer,  too  little  known  at  present  about  the  musci^ture  of  the 
Bodentis  to  silow  of  aay  detsiled  comparisons  of  Aulaeotttu  with 
other  tjpes.  I  content  mjaeir  therefore  with  pointing  out  the 
above-mentioned  differences  from  its  near  ally  Capromy: 

II.   ViBCKRAI.  AnATOHS. 

As  I  have  already  mentiooed,  Prof.  G&rrod  has  dncribed  the 
nuin  poiata  in  the  ritearal  anatomy  of  this  Rodent ;  I  may,  however, 
call  attention  to  a  few  matters  which  he  did  pot  ipeeJally  dwell 
upon. 

The  accompanying   drawing  (Gg.  1)  lUiutratea  the  ridge*  npon 

Fig.  i. 


Pilata  of  Aaiaeadiu,  to  illuatrate  the  ridgea  upon  the  hard  palste. 

tbe  hard  palate ;  these  ridges,  as  will  be  seen  from  the  Sgure,  are 
Bf  mmetricsl,  and  at  the  same  time  few  in  immber ;  they  are  for 
the  most  part  in  front  of  the  molars.  An  inspection  of  the  figure 
will  save  the  necessity  for  any  fnrther  description. 

The  Spleen  is  of  n  triangular  form  ;  its  longest  diameter  measures 
2j  inches,  the  shorter  diameter  1  j  inches.  The  CiecKm  has  been 
Tery  fully  treated  of  by  Garrod  j  but  he  was  in  error,  as  I  have 
slready  pointed  out  in  a  previous  paper,  in  ascribiug  a  noique 
character  to  the  structure  of  this  part  of  the  alimentary  canal ;  in 
DoliAotit  there  are  a  series  of  folds  in  the  interior  of  the  ciecum 
which  bear  not  a  little  resemblance  to  those  of  Aulacodm.  Oarrod 
has  also  aaid  nothing  about  the  folds  of  mesentery  which  support 
the  ovcnm ;  near  to  tbe  cacuro  the  small  intestine  has  a  mesentery 
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on  both  sides ;  about  half  an  mch  away  from  the  intestine  a  fold 
arises  from  the  mesentery  supporting  the  intestine,  which  crosees 
OTer  the  intestine  itself  and  is  attached  to  the  cscum ;  a  deep 
pocket  is  thus  formed  which  is  of  course  floored  by  the  caecum ;  on 
the  opposite  side  there  is  a  corresponding  fold,  arisingi  howerer, 
rather  further  away  from  the  intestine  ;  this  also  crosses  the  intes- 
tine and  becomes  fused  with  the  fold  running  directly  from  the 
intestine  to  the  caecum.  The  caecum  is  thus  supported  by  three 
distinct  folds,  of  which  the  median  one,  that  arisuig  from  die 
intestine,  is  practically  anangious ;  the  two  lateral  folds  which  arise 
from  the  mesentery  on  the  side  furthest  away  from  cecum  hetr 
blood-vessels. 

III.  Brain. 

The  brain  showed,  after  preservation  in  alcohol,  the  following 
proportions  :— 

Total  length  (to  end  of  cerebellum)  37  mm. 
Length  of  hemispheres  24  mm. 
Greatest  breadth  24  mm. 
Vertical  diameter  16  mm. 

The  outline  of  the  brain  as  seen  from  above  is  shown  in  the 
accompanying  drawing  (woodcut,  fig.  2).     The  two  hemispheres 

Fig.2. 


Brain  of  Aulaeodus^  yiewed  from  above. 
Spt  S jlvian  fissure ;  a,  lon^tudinal  furrow. 

are  broader  behind  than  in  front ;  up  to  the  Sylvian  fissure  the 
outer  borders  of  the  two  hemispheres  are  approximately  partUel  to 
each  other,  though  their  outline  is,  of  course,  curvea ;  from  die 
Sylvian  fissure  to  the  anterior  extremity  of  the  brain  these  margins 
convei^  slightly,  the  diameter  of  the  anterior  extremity  of  the 
brain  being  1 1  mm.  The  form  of  the  hemispheres  is  in  fact  more 
like  that  of  OctoeUm  and  Mycpotamus  among  the  immediate  aUi^ 
of  Aulacodus :  there  is  less  similarity  in  the  general  shape  of  the 
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hemispheres  to  Capramffs;  this  latter  Rodent  has  the  peculiar 
roanded  hemispheres  that  characterise  the  Porcupines.  As  in  most 
Rodents  (and  many  of  the  lower  Mammalia)  tne  optic  lohes  are 
largely  exposed ;  the  d^ree  to  which  the  corpora  quadrigemina  are 
exposed  in  AiUaeoduM  differs  from  that  of  any  Rodent  with  which 
I  nave  heen  ahle  to  compare  its  hrain :  the  difference  chiefly 
depends  npon  the  form  of  the  posterior  margin  of  the  hemispheres ; 
these  are  very  closely  approximated  in  the  middle  line,  and  diverge 
posteriorly  at  a  venr  wide  angle ;  the  posterior  boundaries  of  the 
nemispheres,  indeed,  meet  almost  in  the  same  straight  line ;  there  is  no 
widening  out  of  the  median  sulcus  to  form  a  triangular  space,  such 
as  18  evident,  for  example,  in  Bolichotis  pattzgonica  ^  and  all  other 
Rodents  whose  brains  I  have  examined.  As,  however,  the  hemi- 
spheres do  not  come  into  contact  with  the  cerebellum  in  the  middle 
part  above,  there  is  a  space  left  which  is  occupied  by  the  two 
posterior  lobes  of  the  corpora  quadrigemina.  These  two  only  are 
visible  and  they  are  raised  almost  to  the  level  of  the  hemispheres 
themselves.  As  a  rule,  when  the  brain  of  a  Rodent  is  viewed  in 
profile,  the  corpora  quadrigemina  are  seen  upon  the  floor  of  a  deep 
depression.  Compare,  for  example,  the  accompanying  drawing  and 
fig.  4  A  of  my  paper  upon  Dolichotis  quoted  below. 

The  cerebral  hemispheres  of  Aulacodus  are  but  faintly  fissured. 

The  Sylvian  fissure  is,  however,  well  marked,  though  short  in 
extent;  it  runs  on  each  side  almost  vertically  upwards,  its  direction 
being,  indeed,  rather  forwards  at  first  and  then  curving  backwards. 
Joat  in  front  of  the  Sylvian  fissure  at  its  origin  is  a  short  backwardly- 
directed  furrow,  which  joins  the  Sylvian  fissure,  thus  cutting  off'  a 
small  triangular  piece  of  brain  about  2  mm.  in  length ;  this  perhaps 
represents  the  Island  of  Reil.  The  Sylvian  fissure  of  Auhcodus  is 
much  better  marked  than  it  is  in  either  Myopoiamus  or  Capromt/s^ 
in  both  of  which  the  fissure  is  barely  discernible. 

The  upper  surface  of  the  brain  is  but  little  marked  by  sulci ; 
I  have  already  pointed  out  that  there  is  not  an  obvious  relation 
between  the  size  of  the  animal  and  the  complexity  of  its  brain- 
convolutions  in  the  Rodentia.  The  Beaver  with  its  nearly  smooth 
hrain  is  perhaps  the  most  striking  instance ;  and  this  example  is 
additionally  remarkable  from  the  fact  that  aquatic  mammalia  seem, 
as  a  general  rule,  to  have  more  richly  convoluted  brains  than  their 
purely  terrestrial  relations*  The  only  fissure  is  the  longitudinal 
fissure  corresponding,  I  imagine,  to  that  termed  by  Sir  Richard  Owen 
"  lambdoidal  ** ;  the  only  fissures  upon  the  brains  of  Myopotamua 
and  Capromy9  were  the  same,  which  is  so  strongly  developed  in 
Doliehotis,  Cceloffenys,  and  Dasyprocta.  In  Aulacodus  this  fissure 
does  not  run,  as  it  does  in  Doliehotis^  continuously  from  one  end  of 
the  hemisphere  to  the  other.  There  is  a  short  fissure  on  each  side, 
7  mm.  in  length  (a,  in  fig.  2);  separated  from  this  by  a  space 
of  about  5  mm.  is  the  anterior  part  of  it,  which  is  even  less 
extensive. 

^  **  Notes  on  Uie  Anatomy  of  iMt<:il<>^;)a^a^(>iM0a^ 
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7.  On  the  Mode  of  Growth  and  the  Structure  of  the  Shell  in 
Velates  conoideus^  Lamk.^  and  other  NeritiAe.  By  B.  B. 
Woodward,  F.G.S.,  F.R.M.S.  (Communicated  by 
Prof.  Flower,  C.B.,  President.) 

[BeoeiTod  June  7, 1892.] 
(PUtes  XXXI.  &  XXXII.) 

At  the  June  meeting  of  this  Society  in  1889  attenUon  was  drawn 
by  the  writer  to  the  Tery  peculiar  method  of  growth  of  the  sbeli  which 
forms  the  principal  subject  of  this  communication,  as  was  shown 
by  sections  of  specimens  then  exhibited.  Unfortunately  a  far  too 
prevalent  epidemic  interfered  for  the  time  with  further  iuTcstigation, 
which  on  being  resumed  has  lead  to  more  extended  inquiry  tihan  at 
first  contemplated,  with  results,  however,  which  it  is  hoped  nsay 
prove  to  be  of  some  interest.  The  species  was  then  spokiea  of  as 
Neritina  aehnUdeliana ;  but  on  reference  to  the  literature  it  appears 
that  this  name  cannot  stand,  since  Chemnits's  description  ^  was  pub- 
lished prior  to  the  adoption,  in  the  *  Conchylien-Cabinet,'  of  the 
binomial  system  of  nomendature.  The  next  name  in  order  of  priority 
was  that  conferred  by  Gmelin  in  his  edition  of  Linn^s  *  Systema 
Naturae '  ^,  where  he  quotes  Chemnitz,  and  under  the  impression  it 
was  a  sinistral  species  calls  it  Nerita  perversa.  This,  however,  is 
such  a  complete  misnomer  that  it  seems  wiser  to  set  it  aside,  as 
recommended  in  such  cases  by  the  British  Association  Rules,  and  to 
adopt  the  specific  name  of  eonoideua  conferred  on  it  by  Lamarck  ^  The 
generic  name  of  Felates  proposed  by  Montfort^  should  also  be  adopted, 
since,  judging  from  the  evidence  afforded  by  its  shell,  the  animal 
must  have  differed  in  important  respects  from  both  of  its  nearest 
allies— A>n7a  and  Neritina.  Other  conchologists  have  described 
and  figured  the  shell,  notably  Deshayes,  who  also  first  figured  the 
operculum ;  but  all  save  Schmidel  ^  seem  to  have  confined  their 
attention  to  its  external  aspect  and  to  have  overlooked  its  internal 
arrangement  and  its  remarkable  mode  of  growth  after  the  earlier 
.  stages  of  its  existence  have  passed.  Before,  however,  this  can  be 
dealt  with  it  is  necessary,  in  the  first  instance,  to  briefly  describe 
certain  features  in  the  internal  structure  of  other  members  of  the 
family  to  which  it  belongs. 

The  Neritidse,  it  is  well  known,  avail  themselves  largdy  of  the 
molluscan  faculty  of  removing  portions  of  the  shell  that  may  be  in 
the  way  of  the  animal  in  the  course  of  its  growth,  and  some  of  them 
in  this  manner  convert  the  interior  of  their  tenement  into  a  sin^ 
open  chamber  across  which  there  projects  from  the  side,  immediately 

1  ICart.  and  Oh^nn.  Oonoh.*0ab.  iz.  (1786)  p.  130. 

2  LiniUBUB,  Syst.  Nat,  ed.  oui4  Qmelin  (17o9X  torn.  i.  p.  ^3686. 
s  Nerita  oonoidea,  Ann.  Mub.  Paris,  ?.  (1804)  p  83. 

*  Ooncb,  Syst  ii.  (1810)  pp.  354-«,  fig. 

^  A  list  of  the  more  important  referenoee  is  given  at  the  end  of  this  paper. 
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behind  the  posterior  portion  of  the  columellar  lip,  a  septum  that 
takes  the  place  of  the  columella  and  serves  as  the  point  of  attachment 
for  the  posterior  retractor  muscle.  This  structural  alteration  is 
effected  not  after  the  animal  has  completed  growth,  but  proceeds 
paripauu  with  it. 

In  Neritina  a  series  of  species  may  be  selected  which  will  exhibit 
stages  in  the  degree  of  removal  of  the  columella  and  inner  walls  of 
the  whorls  and  in  the  development  of  the  septum. 

Neritina  eamea,  Linn.  (Plate  XXXI.  fig.  1),  N,  gagates^  Lamk. 
(fig.  2),  and  thin  specimens  of  N.  zebra^  Linn.,  and  N,  dubia^  Chem., 
show  an  early  stage.  There  is  no  true  columella,  and  some  portion  of 
the  columella-edge  of  the  spiral  party- wall  (or  pariei)  separating  the 
whorls  has  been  removed.  At  the  base  of  ihe  oolumella-edge  where 
the  parietal  wall  joins  the  projecting  columellar  lip  the  angle  is  filled 
in  with  shelly  matter  strengthening  the  union  between  the  two.  A 
slight  spur  of  the  shelly  deposit  runs  in  some  cases  (N.  gagates  and 
N.  Mebra)  up  the  columella-edge  and  supports  it.  The  whole  forms 
a  myophore  and  serves  as  a  point  of  attachment  for  the  posterior 
retractor  muscle,  a  slight  salient  point  left  in  some  species  about 
halfway  up  on  the  columella-edge  of  the  whorl  wall  marking  the 
limit  of  its  scar.  In  thick  specimens  of  N.  dubia  (fig.  3),  in  iV. 
BmitkU,  Gray,  and  in  N.  bicolor^  B^l.  (figs.  4  and  4  a),  there  is  a 
further  thickening  of  the  shelly  deposit,  which  begins  to  spread  over 
the  remaining  portion  of  the  parietal  wall  in  the  direction  of  the 
apex.  The  columella-edge  is  additionally  strengthened  in  N,  virginea^ 
Lamk.,  and  the  paries  nearly  concenled  by  the  increased  deposition ; 
whilst  in  N,  intermedia^  Sow.,  and  N. punetulata,  Lamk.  (figs.  5  and 
5  a),  this  shelly  deposit  completely  covers  the  parietal  wall,  stretches 
out  from  the  columella-edge,  and  forms  a  veritable  septum  reaching 
one  third  of  the  way  across  the  whorl,  its  free  margin  becoming 
thickened,  pillar  like,  and  firmly  attached  to  the  outer  walls  of  the 
shdl  by  its  spreading  ends. 

The  next  unk  in  the  series  is  supplied  by  that  very  peculiar  species 
N,  lattMekna^  Brod.  (fig.  6),  in  which  the  septum  with  its  pillar-like 
margin  stands  away  from  the  columella-edge,  so  that  although  united 
posteriorly  the  septum  and  the  remaining  portion  of  the  paries 
project  independently  into  the  single  chamber  of  the  shell:  the 
septum  is  now  the  myophore.  N.  fluviatUie^  Linn.  (fig.  7\  and  an 
undetermined  species  (fig.  8)  closely  allied  to  N.  canalis^  exhibit  a 
farther  stage  in  which  these  two  partitions  stand  slightly  apart ;  and 
the  distance  between  them  is  successively  increased  in  N.  canalie. 
Sow.  (fig.  9),  N.  granoea^  Sow.  (fig.  10),  and  N,  iahiiiensis.  Lesson. 
The  parietal  wall  in  adult  specimens  of  the  last-named  disappears 
entirely :  it  also  is  completely  removed  in  N.  crepidularia^  Lamk. 
(fig.  11).  The  Eocene  form  Tomoetoma  neriioides^  Desh.  (fi^.  12), 
undoubtedly  comes  very  close  to  the  last-named ;  not  only  does  it 
resemble  it  in  its  external  characteristics,  but  also  in  the  internal 
arrangement  of  the  septum  and  the  lack  of  all  trace  of  the  parietal 
wall 

One  or  two  other  points  about  the  septum  are  worthy  of  note. 
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Where  the  free  edge  is  thickened  and  pillar-like,  as  in  N.  inter- 
media, N,  punctulata^  N,  fluviatilis,  and,  to  a  lesser  degree,  in  N, 
latUsima,  the  angle  it  makes  with  the  septiform  columellar  Hp 
approaches  the  perpendicular ;  where,  howcTer,  the  septum  is  widely 
separated  froro  the  paries,  as  in  N,  canalia  and  the  species  that 
follow  in  the  series  quoted  above,  its  free  edge  is  thin,  sharp,  and 
inclined  more  out  of  the  perpendicular,  the  whole  septum  sloping 
back  from  the  aperture. 

Towards  the  middle  in  If,  eanalis  the  free  edge  of  the  septum  has 
a  somewhat  acuminate  projection  corresponding  to  that  noted  above 
on  the  columella-edge  in  iVl  cornea^  &c. 

Viewed  through  the  aperture  of  the  shell  only  a  very  small  portion 
of  the  septum  can  in  these  latter  cases  be  seen ;  in  its  earlier  stages 
in  the  other  species  cited  it  is  of  course  quite  out  of  sight  The 
shifting  of  the  septum  away  from  the  parietal  wall  is  duerto  a  purely 
mechanical  cause.  Just  in  proportion  as  the  whorls  of  the  shdl 
increase  more  rapidly  and  the  spire  at  the  same  time  becomes  more 
depressed,  so  the  latter  approximates  the  posterior  angle  of  the 
aperture,  and  consequently  the  inner  waU  of  the  last  whorl  becomes 
smaller  and  smaller  and  less  and  less  adapted  to  serve  as  a  myophore. 
Moreover,  as  the  shell  becomes  flattened  and  the  septiform  cdumellar 
lip  extends  further  and  further  outwards  from  the  axis,  the  angle  at 
which  the  retractor  muscle  would  have  to  act  in  order  to  withdraw 
the  extended  animal,  were  its  fixed  point  still  the  remnant  of  the 
paries,  would  be  one  of  great  disadvantage  from  a  mechanical  pobt 
of  view,  and  hence  a  fresh  attachment,  as  near  to  and  as  much  above 
the  aperture  as  possible,  becomes  of  great  importance  and  is  obtained 
by  the  forward  movement  of  the  septum  aJready  described.  The 
manner  of  this  forward  growth  will  be  best  dealt  with  later  on  when 
the  growth  of  the  shell  of  Felates  eonoideus  is  under  consideratioo. 

In  all  cases,  too,  the  scars  of  the  anterior  and  posterior  retractor 
muscles  are  pronounced  in  proportion  to  the  strength  of  the  muscles 
that  were  attached  thereto,  and,  in  consequence,  to  the  thickness  of 
the  shell  and  the  septum.  It  must  also  be  borne  in  mind  that 
the  flattened  columellar  lip  characteristic  of  Neritina  and  Neriia 
is  formed  by  the  callus,  as  likewise  is  the  ^^  shelf"  in  Septma 
[=  Nctvieella], 

In  Nerita  the  myophore  at  first  sight  appears  as  if  it  were  t 
remnant  of  the  paries ;  but  a  closer  inspection,  if  one  may  judge 
from  such  typical  forms  as  N.  peloronta,  Linn.  (fig.  14),  N,  poHUt 
Linn.,  and  N,  plexa^  Chemn.,  reveals  the  fact  that  it  is  merely  the 
septum,  all  trace  of  the  inner  walls  and  columella  having  been 
removed. 

Felates;  so  far  as  at  present  known,  is  represented  by  but  two 
species — Fl  eonoideusy  Lamk.,  and  F.  e^utfiii^,  BeE.,  which  occur 
together  in  the  Lower  and  Middle  Eocene  of  the  Paris  Basin.  The 
shell  of  the  latter  attains  to  close  upon  4  whorls  when  full-grown, 
and  at  that  age  corresponds  in  size  with  specimens  of  F.  amaideui 
that  have  only  completed  about  3  whorls.  The  internal  construcdon 
of  the  two  at  these  respective  periods  is  so  similar  that  the  desoriptioD 


1892.]      STRUCTURE  OF  THE  SHELL  IN  VELATES  CONOIDEUS.      531 

of  one  of  them  is  sufficient,  and  no  further  reference  need  he  made  to 
the  growth  of  the  shell  in  V.  equinus  since  it  is  perfectly  normal. 
Doriog  the  earlj  stages  of  its  growth,  t.  e.  up  to  ahout  3  or  3^ 
whorl^  the  mjrophore  in  the  young  Velates  shell  (fig.  16)  is  formed 
of  the  remnant  of  the  parietal  wdl  strengthened  by  shelly  deposit 
much  ia  the  same  way  and  degree  as  it  is  in  Neritina  tfirginea. 
No  trace  of  a  prominence  is  perceptible  at  first  on  the  thin  and  sharp 
oolumella-edge^  but  by  the  time  3}  whorls  are  finished  it  is  plainly 
disoemible,  and  with  the  completion  of  the  fourth  whorl  it  attains  its 
maximum  development  (fig.  17^0.    The  angle  the  columella-edge 
makes  with  the  columellar  lip  scarcely  if  at  all  exceeds  45°  and  is 
less  in  the  earlier  stages,  whilst  the  whole  myophore  rakes  back  from 
the  aperture  and  is  not  visible  from  without.     After  the  completion 
of  the  fourth  whorl  the  growth  of  the  septum  is  comparatively  rapid 
and  increase  takes  place  especially  along  that  portion  of  its  free 
margin  which  is  furtnest  from  the  callus.     By  the  time  A\  whorls 
are  complete  the  free  margin  is  almost  perpendicular  to  the  callus 
and    has   become  thickened  and   pillar-like,   a   slight   fold   on  it 
marking  the  position  of  the  late  prominence  (fig.  18  d).    The  ap- 
pearance of  the  septum  at  this  stage  is  most  like  that  of  Neritina 
jmnctulata  amongst  recent  species.     Shortly  after  the  completion  of 
4|  whorls  (fig.  20  d)  the  septum  alone  constitutes  the  myophore^ 
the  columella  and  paries  having  been  absorbed,  and  occupies  the 
relative  position  it  retains  throughout  the  remaining  period  of  erowth : 
its  free  and  thickened  edge  is  quite  perpendicular  to  the  callus,  and 
the  greater  portion  becomes  visible  through  the  aperture,  although 
the  whole  septum  curves  inwards  as  it  projects  into  the  chamber  of 
the  shelL    So  far,  therefore,  as  the  myophore  is  concerned  the  shell 
of  FeUUea  eonoideus  offers  in  the  growth  of  the  individual  a  series  of 
conditions  which  in  the  recent  forms  find  their  parallel  in  distinct 
species : — in  its  earlier  stages  the  paries  and  the  incipient  septum  go 
to  form  the  myophore,  as  in  the  instances  ouoted ;   in  the  later 
period  the  septum  alone  plays  that  part,  as  in  Neritina  crepidularia* 
The  scars  of  the  retractor  muscles,  both  anterior  and  posterior, 
become  more  marked  as  the  individual  grows,  the  former  especially 
deepening  with  age,  and  there  is  a  well-marked  anterior  palatal 
apophysis  which  gradually  becomes  fainter  as  the  shell  grows  and 
finaUy  almost  entirely  disappears.    The  callus  which  in  the  young 
shell  does  not  extend  very  far  over  the  adjacent  portion  of  the  body- 
whorl  (fig.  15)  gradually  spreads  further  and  further  (figs.  16,  17% 
till  by  the  time  4j  whorls  have  been  completed  (fig.  18)  it  has  covered 
nearly  one  half  of  the  body-whorl  and  its  line  of  demarcation  is  in 
one  plane  with  that  of  the  margin  of  the  outer  lip.    The  rate  of 
increase  of  the  third  and  following  whorl  is,  moreover,  proportion- 
ately greater  than  that  of  the  preceding  ones. 

It  is  at  this  point  that  the  great  change  in  the  manner  of  growth 
of  the  shell  begins.  First  of  all  the  callus  is  greatly  thickened  till 
it  becomes  in  proportion  to  the  shell  itself  larger  and  thicker  than  at 
auy  subsequent  period  (fig.  19).  In  the  next  place,  further  increase 
of  the  shell  b^ms  to  be  effected  by  the  addition  of  fresh  material 
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not  merily  to  the  outer  lip  and  oolnmella  alone  as  in  nonnal  growth, 
bat  all  the  way  roond  in  the  plane  of  the  outer  lip,  as  first  erinced 
by  the  deposition  of  periostracal  layer  along  and  over  the  oatir 
margin  of  the  enlarged  callus  (fig.  20X  the  lines  of  depodtkm,  (ff 
growth,  being  continuous  with  those  of  the  outer  lip.  In  other 
words,  were  it  not  for  the  OTerlap  of  the  callus  the  peristome  would 
be  complete^  as  in  NeriHna  crepidularia  and  Tamostoma  neritoidet. 
Deposition  also  takes  place  over  the  whole  surfiux  of  the  calhu.  The 
direction  of  growth  is  in  this  manner  completely  changed.  loitesd 
of  developing  spirally,  round  an  axis  of  which  the  protoconch  forms 
the  apex,  the  shell  enlai^es  radially,  the  new  axis  being  the  pillai^ 
like  margin  of  the  septum  and  its  apex  the  point,  on  the  exterior  of 
the  body-whorl,  situated  immediately  over  the  junction  of  these  two. 
In  this  new  condition  of  affiurs  the  callus,  which  is  at  right  angles 
to  the  new  axis,  lies  of  course  completely  athwart  the  directioo  of 
growth  and  deddedly  in  the  way  of  further  extension,  so  that  the 
animal  must  have  found  itself  much  in  the  same  predicament  that  t 
limpet  would  do  were  it  to  be  suddenly  half-decked  when  its  period 
of  growth  was  still  far  from  complete* 

A  grave  problem  in  its  domestic  architecture  was  thus  raised,  and 
the  solution  forms  the  most  interesting  feature  in  the  life-history  of 
this  species ;  for  layer  by  layer,  as  deposition  of  fresh  shelly  matter 
took  place  without^  a  corresponding  amount  of  material  was  remo? ed 
on  the  inner  side  of  the  callus,  and  the  additional  room  required 
thus  obtained.  Put  in  homely  phraseology,  this  mode  of  enUrging 
a  tenement  reminds  one  of  nothing  so  much  as  of  the  Irishman,  who 
raised  his  roof  by  digging  out  the  floor  of  his  cabin. 

The  ultimate  outcome  of  this  novel  mode  of  increase  is  that,  in  the 

adult  V€lat€8,  that  portion  of  the  shell  included  between  the  margin 

of  the  outer  lip  and  a  line  (A  B,  fig.  21)  joining  its  extremities  and 

passing  round  and  a  little  below  the  apex  on  the  further  side  is 

normsd,  whereas  the  remainder  is  formed  out  of  callus  past  and 

.present.    This  comes  out  very  dearly  in  the  various  sections  of  the 

shell  presently  to  be  described.    Of  course  the  walls  around  the  apex 

which  require  to  be  thickened  as  the  shell  increases  in  sixe,  to  make 

them  as  durable  as  the  rest,  are  strengthened  in  the  usoai  way 

by  the  deposition  of  fresh  shelly  matter  within,  so  that,  in  an  old 

diell,  what  was  once  the  cavity  inhabited  by  the  young  animal  has 

become  solid  shell. 

The  changes  which  take  place  in  the  external  form  of  the  test  of 
'  VeUUi^  as  was  to  be  expected,  find  their  reflection  in  the  intim^ 
structure  of  the  shell  itself.  An  axial  section  whose  plane  ptf*^ 
close  to  and  almost  parallel  with  the  edge  of  the  columellar  lip,  ^ 
lUSt  misses  the  apex  iuelf,  has  been  made  in  each  of  three  yoang 
shells  of  different  agee,  and  the  sections  stained  with  picnxarm"** 
to  brinE  out  the  structure  more  clearly.  In  the  first,  a  specim«> 
of  about  8  whorls  (Plate  XXXII.  fig.  22  a\  the  shell-wall  near  the 
apex  shows  three  readUy  distinguishable  kyers :— the  outermost,  oj 
nmostracal  layer,  Uie  crystalline^  and  the  innermost  layer,  which  » 
ttocMe  oonsistt'of  the  material  laid  down  not  merely  as  a  lining «« 
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the  then,  bat  to  fill  np  the  spaoe  no  longer  oeeapied  by  the  animal 
and  to  thicken  the  riieu  where,  having  b^n  formed  when  the  animal 
was  joangy  it  was  too  thin  for  the  present  requirement  of  its  occupant. 

The  periostracal  layer,  which  shows  a  tendency  to  di? ide  into  two 
son^s  (fig.  22  6),  is  translucent  and  presents  to  the  eye  a  fibrous 
structure,  the  fibres  being  arranged  at  right  angles  to  the  surface  in 
the  region  of  the  apex ;  but  as  the  layer  is  followed  dowu  towards 
the  anterior  end  of  the  columellar  lip  they  change  their  direction 
gradually  till  they  assume  the  feather-like  appearance  familiar  in 
shell-stracture  and  are  arranged  in  a  direction  approximately 
parallel  with  the  layer  itself  (fig.  22  c). 

The  second  principal  layer  also  exhibits  a  fibrous  appearance 
consequent  on  the  arrangement  of  its  crystalline  platesj  wnich  near 
the  apex  are  nearly  but  not  quite  at  right  angles  to  the  surface. 
As  the  columellar  lip  is  approached  these  become  more  inclined,  till 
on  joining  those  of  the  columellar  lip  itself  they  unite  with  them  and 
sweep  through  an  arc  of  more  than  a  quarter  of  a  circle  (fig.  24  c). 

The  layers  of  growth  can  in  places  be  dearly  seen  (figs.  22  a,  h). 
The  innermost  deposit  is  confined  to  the  neighbourhood  of  the  apex 
and  thins  out  as  it  recedes  therefrom  :  it  shows  in  section  the  cross- 
hatched  structure  so  common  in  sections  of  shell  and  due  to  the 
especial  arrangement  of  its  component  plates. 

That  the  myophore  at  this  stage  is  still  formed  in  its  upper  part 
of  the  parietal  wall  is  evident  from  its  structure  and  its  continuity 
with  the  outer  wall  next  the  apex  (fig.  22  a).  The  middle  portion 
of  the  myophore  and  the  posterior  wall  haye  unfortunately  been 
broken  away  in  grinding  this  section.  Nevertheless  sufficient  of 
the  base  of  the  former  and  of  the  callus  out  of  which  that  base  has 
been  formed  is  left  to  show  that  even  at  this  early  age  a  considerable 
enlargement  of  the  interior  by  absorption  has  taken  place. 

In  the  next  older  specimen,  one  of  about  three  and  a  half  whorls 
(fig.  23  a),  the  remnant  of  the  parietal  wall  can  be  traced,  the  section 
being  perfect,  for  quite  two-thirds  of  the  length  of  the  myophore,  whilst 
in  the  outer  wall  on  the  posterior  side  of  the  section  the  remnant  of 
another  original  wall  is  present.  A  portion  of  the  periostracal  layer, 
about  halfway  down  that  side,  curves  inwards,  traverses  the  shell- 
wall,  and  abruptly  terminates  on  the  inner  side  (p'./'.) :  it  is  overlain 
by  the  edge  of  the  callus  which  comes  up  to  this  point  and  which 
is  in  its  turn  covered  by  a  fresh  deposit  of  periostracal  layer  that 
joins  on  to  the  first  one.  This  junction  is  not  a  true  suture,  since  it 
does  not  mark  the  union  of  two  whorls.  The  extent  to  which  the 
callus  has  been  absorbed  on  its  inner  side  is  clearly  shown,  as  also 
the  vertical  arrangement  of  its  component  plates.  This  structure, 
however,  is  still  better  seen  in  more  advanced  stages  of  growth. 

The  third  section  (fig.  24  o)  has  been  taken  of  the  young  shell  at 
the  stage  when  its  four  and  a  half  whorls  have  been  completed  and 
the  period  of  radial  growth  entered  on,  just  at  the  time  when  the 
callus  having  attained  its  maximum  development  b^ns  to  be  coyered 
all  round  its  margin  by  the  periostracal  layer.  The  myophore  is 
still  in  part  formed  of  an  old  outer  wall  of  the  test,  but  that  portion 
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was  callus  (e*),  as  shown  by  tbe  stracture,  and  has  been  sbaped  to 
suit  its  present  position,  as  the  transverse  direcdon  of  its  lines  of 
growth  testify.  The  widl  on  the  posterior  side  of  the  section  is 
built  up  of  an  old  whorl,  of  callus,  and  of  infilling  material.  The 
absolute  apex  of  each  of  these  two  last  specimens  appears  in  the 
succeeding  section  of  the  respective  shells,  and  here  maj  be  seen  the 
remains  of  the  true  spire,  such  as  it  is,  and  the  overlapping  sutures 
(fig.  24  b). 

These  remnants  exist  in  the  adult  shell,  unless  indeed  it  be  a 
worn  specimen ;  aU  other  traces  of  former  walls  have  disappeared. 
A  section  taken  through  a  full-grown  specimen  as  nearly  as  possible 
in  the  plane  of  the  septum  (fig.  25),  and  stained  with  picro-carroiue, 
clearly  reveals  the  intimate  relationship  between  the  myophore  and 
the  neighbouring  walls  of  the  test  and  demonstrates  beyond  doubt 
the  way  in  which  they  have  been  carved  out  of  successive  layers  of 
callus,  for  the  lines  of  growth  can  be  traced  riffbt  across  the  septum 
to  its  inner  margin  and  reappear  in  the  will  of  the  shell  on  the 
opposite  side  of  the  cavity  (see  also  fig.  26).  They  may  also  be 
distinctly  seen  running  round  the  walls  on  the  interior  surface  of  the 
shell  \ 

The  composition  and  intimate  microscopical  structure  of  the 
Velates  shell  likewise  call  for  some  remark,  since  further  points  of 
interest  are  presented  by  them. 

The  term  perioitracal  layer  has  been  employed  throughout, 
instead  oi  perioatracum^  for  the  external  layer,  the  reason  being  that 
it  differs  so  widely  in  its  composition  from  the  chitinous  substance 
which  coats  most  shells,  and  which  usually  is  known  by  the  latter 
term,  that  its  application  in  this  instance  might  have  been  misleading. 

This  layer  is  remarkably  hard  and  extremely  difficult  to  cut 
through ;  it  does  not  stain  like  the  rest  of  the  shell,  but  remains 
translucent  with  a  cloudy  fibrous  appearance  when  seen  in  tbe 
microsections  already  described.  It  retains  probably  to  a  very  high 
degree  (especially  in  the  youug  shell)  the  coloration  and  mottled 
markings  which  adorned  the  shell  when  living.  Its  line  of  junction 
with  the  underlying  crystalline  layer  in  the  young  shell  and  that 
portion  of  the  adult  where  the  growth  is  normal  is  even ;  but 
where  it  overlies  callus  the  several  layers  of  the  two  inosculate  and 
the  line  of  junction  is  extremely  ragged  and  irr^ular  (figs.  24  and 
27).  In  the  one  case  tbe  mantle-edge  that  secreted  it  was  advancing 
over  a  given  area  followed  in  regular  order  by  the  portion  Uiat 
furnished  the  material  for  the  second  layer ;  in  the  other  the  mantle 
was  retreating  from  the  area  of  deposition  as  the  shell  increased  in 
size  and  so  gave  rise  to  overlapping  of  the  two  series  of  deposiU^ 
the  irregularities  that  thus  arose  being  further  complicated  by  the 
fluctuations  in  the  growth  of  the  animfd  and  its  shell. 

Under  the  delusion  that  this  periostracal  laver  might,  like  the 

molluscan  radula,  prove  to  be  very  dense  chitine,  a  portion  was 

placed  in   Mr.   6.  T.  Prior's  hands  for  examination.     He  most 

kindly  made  a  careful  investigation  of  it,  with  the  result  that  it 

^  Theae  lines  of  growth  were  noted  bj  Sohmidel. 
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a  point  situated  a  little  way  in  from  the  posterior  angle,  their 
course  as  they  approach  the  margin  becoming  uniformly  deflected 
to  the  left,  f .  e.  in  the  direction  of  the  anterior  angle  of  the  aperture. 
The  nature  of  this  arrangement  is,  howeyer,  more  easily  gathered 
from  the  figure  than  realixed  from  a  mere  description.  Seen  irom 
the  inner  aspect  the  relationship  of  the  internal  septum  to  this 
structure  hecomes  apparent  (fig.  29).  The  point  hy  the  posterior 
angle  of  the  aperture  whence  tj^e  plates  radiate  in  three  directions 
marks  the  junction  of  the  septum  with  the  outer  wall ;  the  centre 
of  radiation  a  little  further  in  falls  just  heside  the  septum  in  the 
middle  of  its  curved  inner  side,  so  that  the  direction  of  the  plates  in 
the  septum  itself  very  nearly  corresponds  with  the  curvature  of  its 
walls,  or,  to  put  it  in  another  way,  the  *  graining '  of  the  septum  is 
but  sliehtly  '  on  the  cross.'  The  whole  system  of  construction  of 
the  callus,  therefore,  would  appear  to  foreshadow  the  future 
requirements  of  the  animal,  and  its  component  plates  to  be  so 
arranged  that  when  by  erosion  in  the  course  of  growth  its  unabsorbed 
portions  form  part  and  parcel  of  the  walls  and  septum  of  the  shell 
these  plates  shall  be  in  the  right  position  to  impart  the  greatest 
strength  and  durability  to  the  whole  that  is  possible  under  the 
circumstances,  for  the  lines  of  growth  in  the  callus-formed 
portion  are  of  necessity  lines  of  weakness. 

Mr.  H.  A.  Miers  was  so  good  as  to  investigate  a  portion  of  the 
crystalline  layer  from  the  callus,  testing  its  specific  gravity  by  means 
of  density  fluids.  It  floated  in  a  liquid  in  which  aragonite  and 
tourmaline  sank ;  but  foundered  in  one  which  would  support  beryl 
and  calcite.  On  account  of  its  porous  nature,  the  observed  specific 
gravity  of  the  material  must  in  reality  be  too  low  and  the  crystalline 
callus  is  therefore  more  likely  to  be  aragonite  than  calcite. 

Mr.  Miers  further  reports  : — *'  By  taking  some  of  the  very  finest 
powder  and  examining  it  with  a  twelfth  oil  immersion,  I  am  able 
to  find  some  specks  which  are  undoubtedly  calcite  (by  cleavage  and 
opt.  char.).  In  section  it  is  impossible  to  determine  the  substance — 
because  the  use  of  the  same  objective  with  polarized  light  shows 
that  it  consists  of  very  minute  overlapping  fibres  even  where  it 
appears  homogeneous  under  the  quarter.  Some  of  the  powder 
looks  to  me  more  like  aragonite— little  ragged  fibres  with  straight 
extinction,  no  cleavage,  and  the  double  refraction  of  aragonite. 

"  The  final  result  is  then — ^an  extremely  fine  fibrous  structure ;  the 
presence  of  calcite  proved;  the  presence  of  aragonite  highly  pro- 
bable." 

The  manner  in  which  the  myophore  and  the  callus  shift  forward 
with  the  growth  of  the  shell  in  Neriiina  can  now  be  readily  under- 
stood.  Fresh  shelly  matter  is  added  to  the  outer  and  a  corresponding 
quantity  removed  from  the  inner  side.  No  section  can  well  be 
token  to  prove  this  to  demonstration  in  the  majority  of  the  species 
of  the  genus,  but  in  N.  orepidularia  it  can  be  shown  that  the  callus 
does  thus  change  its  position  and  move  through  a  s^ment  of  a 
circle,  keeping  pace  in  this  way  with  the  growth  of  the  rest  of  the 
shell  (fig.  30) ;  and  the  same  is  true  of  Septwia  [^=iNameella}.     In 
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boChy  however,  there  is  no  change  in  the  direction  of  growth,  and 
though  the  peristome  is  complete  in  the  mature  indiyidoal  it  does 
not  increase  equally  all  round  as  in  Vdaiea  conoideus,  but  develops 
most  rapidly  at  its  peripheral  point,  the  diametrically  opposite  edge 
of  the  callus  scarcely  being  adaed  to  at  all  and  thus  constituting  the 
axis  on  which  the  direction  of  growth  pivots.  A  section  taken  in 
the  plane  of  the  direction  of  growth  displays  the  successive  layers 
of  former  callus  spread  out  like  a  fan  at  this  point  (fig.  30). 
Judging  from  external  appearances  there  are  but  three  forms  which 
at  first  sight  would  seem  likely  to  exhibit  the  same  structure  and 
mode  of  growth  as  Velates  conoideuSt  viz. :  TomoHoma  neritaides^ 
Desh.,  from  the  Eocene,  the  Oolitic  genus  Pileolus,  and  Velaieiia 
earditaides  from  the  American  Cretaceous  :  all  three  are,  so  to  speak, 
like  half-decked  limpets  in  form  and  increase  radially  by  the  addition 
of  fresh  material  to  the  continuous  peristome ;  but  io  neither  the 
first  nor  last-named,  certainly*  does  the  callus  in  any  way  overlap 
the  lateral  walls  of  the  test,  nor  b  there  any  but  the  s^ghtest  change 
in  the  direction  of  growth  and  that  at  a  very  early  stage.  A  rough 
section  of  the  first,  however  (fig.  31),  shows  that  whUst  the  callus 
moves  forward  in  the  manner  indicated  above,  the  adjacent  portion 
of  the  wall  of  the  test  though  continuous  with  it  is  probably  normal 
in  its  growth.  Unfortunately  the  species  is  a  snudl  ouq  and 
material  is  scarce,  whilst  the  shell  is  so  fragile  that  the  micro- 
section  which  was  being  prepared  crumbled  in  the  final  process,  and 
Mr.  Riley,  to  whose  skilful  manipulation  is  due  the  successful  series 
of  interesting  sections  on  which  this  paper  is  in  part  founded,  was 
too  disheartened  by  the  failure  to  essay  any  further  attempts.  With 
regard  to  Pileolus  it  is  much  to  be  regretted  that  no  definite  opinion 
can  be  formed,  since  the  specimens  are  so  completely  mineralized 
that  all  intimate  structure  is  lost.  Sowerby  speaks  of  breaking 
open  one  and  discovering  its  internal  spire  ^ ;  but  though  Dr. 
Woodward  most  kindly  had  two  specimens  cut,  no  such  trace  of 
any  spire  is  visible  in  them,  the  only  peculiarity  being  a  thickening 
of  the  columellar  lip  on  its  inner  margin.  It  was  impossible  even 
to  make  out  if  there  is  a  septum  or  not,  and  it  is  necessity  to 
await  the  discovery  of  better  preserved  specimens  before  attempting 
to  pronounce  further  upon  this  genus  ^. 

As  for  Velatella,  neither  the  original  description '  nor  Tryon's 
figure  ^  enables  one  to  form  any  conjecture  as  to  its  probable  mode 
of  growth. 

^  *G«Qen  of  Beoent  and  Foenl  Shells.* 

*  Sinoe  the  foregoing  paragraphs  were  written,  Mr.  W.  H.  Hudleston,  F.B.S., 
the  President  of  the  Geological  Society,  has  most  obligingly  lent  me  a  section 
of  PHedus  which  he  possesses  and  which  comes  from  the  Lower  Oolite.  It 
shows  distinctly  that  in  this  genos  there  most  clearly  is  a  septum,  as  in  Neriiina 
crepiduiaria  and  Tbm^loma.  The  Museum  sections  must  have  passed  just 
through  the  spreading  base  of  this  septum  at  its  inner  margin  where  it  joins  the 
oaUus.  There  is  no  true  internal  spire  as  stated  by  Sowerby.  The  shell  in 
this  specimen  was,  as  usual,  far  too  altered  to  exhibit  any  trace  of  structure. 

'  Ami,  Kept.  U.  S.  Geol.  and  Geog.  Suit.  1872  (1878),  p.  490. 

*  StruoL  and  ^jit.  Oooeh.  pL  IzzviiL  fig.  8^ 
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So  (kr,  therefore,  as  our  present  knowledge  extends  Velatet 
camoideuM  is  absolutely  unique  in  its  method  of  building  up  its  shell. 

In  conclusion  it  is  the  writer's  pleasing  task  to  tender  his 
sincerest  thanks  to  the  many  kind  friends  to  whom  he  is  indebted 
for  assistance  and  adyice  in  the  course  of  the  preparation  of  this 
paper.  Beside  those  gentlemen  already  named  he  has  to  especially 
thank  Mr.  G.  F.  Harris  for  the  loan  of  specimens,  and  his  friend 
and  colleague  Mr.  £.  A.  Smith  for  much  assistance  and  advice. 
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EXPLANATION  OP  THE  PLATES. 
(Unlees  otherwiae  stated  the  figures  are  of  the  natural  size.) 

Platb  XXXI. 

Fin.  1-10.  A  series  of  speoimens  of  Nentiiut,  with  the  outer  wall  of  the  bodv- 
whonTout  awaj  to  show  tne  sucoessiye  stages  in  the  formation  of  the  shellj 
septum  («)i  which  ultimately  supplants  the  inner  wall  of  the  whorl,  or  paries  (tD% 
in  its  fimction  of  myophore,  ana  exhibiting  their  relation  to  each  other  and  the 
caUos  {e).    The  approximate  position  of  tne  apex  is  marked  a. 

Fig.  1.  Nentina  comeot  linn.,  in  which  there  is  only  a  small  amount  of  shelly 
deposit  at  the  junction  of  to  with  «,  and  possibly,  very  faintly,  along 
the  basal  portion  of  the  oolumella-edge  of  to. 

2.  N,  gagateSt  Lamk.,  in  which  the  shelly  deposit  is  slightly  more  pro- 

nounced and  begins  to  form  a  spur  h)  up  the  oolumella-edge  of  to. 

3.  N,  dMa^  Ohemn.,  cohibiting  a  further  tnickening  of  the  shelly  deposit 

and  a  strengthening  of  s. 

4.  N,  biDoioTf  B^L :  s  is  yet  more  developed  and  begins  to  project  beyond  to, 

and  form  a  septum,  as  seen  in  4  a,  which  is  a  yiew  taksn  more  from 
the  inner  side. 

5.  N,  punciulata,  Lamk. :  the  septum  s  stands  well  away  from  to,  and  its 

free  margin  is  seen  to  be  greatly  thickened  when  it  is  yiewed  {rom 
behind,  as  shown  in  5  a. 

6.  JVl  latistimaf  Brod. :  9  and  to  benn  to  separate. 

7.  N.fluviatUiSf  Linn. :   X  2,  «  and  to  stand  apart 

I.  KlSk^^Sow.     I  'JS^  "  »"  "f^^^y  •»»'•  "idejy  separated  from 
10   N  aranoaa  Sow       ^^'^  other,  and  c  more  and  more  deyeloped. 

11.  N,  erepUidaria^  Lamk.    Section  in  the  plane  of  the  direction  of  growth : 

to  is  entirely  absorbed  and  s  is  placed  near  the  margin  of  c, 

12.  TmMtoma  neritoides,  Desh.,  x  3.    Section  as  in  fig.  11,  with  which  it 

dosely  agrees. 

13.  Pileolus  pUcatus,  Sow.,  X  2.    Section  as  in  fig.  11. 

14.  Nerita  pehronta^  linn     Section  to  show  septum  «  and  total  remoyal 


540  ON  TBX  8HXLL  IN  VXI«ATS8  CONOIDBtTB.  [JaM  14. 

of  w.    The  oftTitj  ezteodf  bthind  $  to  the  point  marked  +,  and 

therefore  far  hejond  the  sutural  line  {giUwre) ;  the  outer  wall  at  this 

point  if  Tery  thin. 
Figs.  15-29.   VeUUes  conaideus,  Lamk.    a,  apex ;  c,  oallua ;  «,  myophore,  which 

at  first  if  formed  bj  a  portion  of  Uie  paries,  but  subsequently  eonsists 

solely  of  the  septum. 
Fig.  15.  Young  shell  of  about  2  whorls,  to  show  the  small  extent  of  the  oallus. 

X  3. 
16.  Young  shell  of  about  SI  whorls  ^ 
*'•  »>  »  ^11 


*^'  »f  ft 


4ff  n 


a.  Apical  view,  showing  proportion 
of  callus. 

20  oT«r  4X  ?'*•  I^"al^>«^» 

o▼^r  the  callus.  ) 

(Fig.  I6d  X  2;  Fig.  17rf  X  2;  Fig.  18rf  X  f) 
21.  Adult  shell  from  the  anterior  side  (}  nat.  mte\  to  show  the  relatiTO 
proportion  of  shell  in  which  the  growUi  is  normal  to  that  formed  of 
oallus  and  ezoarated  callus. 

PLAnXXXn.^ 

Fig. 22a.  Axial  section  of  young  shell  of  about  3  whorls:  X8.  |»i.,  peri- 
ostracal  layer;  m./.,  middle  or  crystalline  layer;  i,i.,  infilling 
layer ;  c,  callus.  The  portions  of  pre-existing  layers  belonffiii£  to 
the  younff  shell  and  included  in  the  present  walls  are  marKed  by 
the  same  letters  with  the  addition  of  accents. 
22  b.  Portion  of  the  anterior  wall  further  magnified,  to  show  the  structure 
pj,  and  the  lines  of  growth  in  m.l. 

22  c.  Junction  of  the  outer  wall  and  callus  on  the  anterior  dde  of  the 

same  section. 

23  a.  Axial  section  of  a  specimen  of  about  Si  whorls :  x6. 

23  b.  Junction  of  the  callus  and  outer  wall  on  the  anterior  side,  further 

magnified. . 

24  a.  AxiflJ  section  of  a  specimen  of  4^  whorls :  x3^. 

24  6.  Following  section  of  the  same,  snowing  actual  apex. 

24  c.  Junction   of  callus  and  outer  wall  on  the  anterior  side,  further 

magnified. 
2h.  Section  through  adult  shell  in  the  plane  of  the  septum,  to  show  the 

connection  of  the  latter  with  the  outer  wall. 

26.  Section  j^arallel  with  the  preceding  a  little  further  in  from  the  aperture 

and  viewed  in  the  opposite  direction. 

27.  Badial  section  of  an  adult  specimen  taken  on  the  side  away  from  the 

aperture  and  showing  the  junction  of  the  callus  and  the  outer  wall, 
wnieh  consists  of  layers  of  former  callus. 

28.  Bxtomal  ventral  surface  of  adult  specimen  with  the  course  of  the 

component  plates  of  the  callus  marked  out.  [From  two  specimens.] 

29.  Internal  ventral  surface  from  a  specimen  in  the  Britirii  Museum 

(Natural  ffistory)  [Beg.  31977],  snowing  the  oourseof  the  component 
plates  and  their  relation  to  the  septum. 

30.  Section  of  a  portion  of  Neritina  emidularia,  Lamk.,  in  the  plane  of 

the  direction  of  growth,  showing  tne  junction  of  the  callus  and  outer 
wfldl  of  the  shell  on  the  side  furthest  (h>m  the  aperture  (considerably 
enlarged). 

31.  Similar   section  of   Tamostoma   neritoidest  Desh.  (considerably  en- 

larged). 


The  microstruoture  of  the  sections  is  filled  in  diagrammatioally. 
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Sir  W.  H.  Flower,  K.C.B.,  LL.D.,  F.B.S.,  President,  io  the  Chair. 

The  Secretary  read  the  following  reports  on  the  additions  made 
to  the  Society's  Menagerie  during  the  months  of  June,  July,  August, 
and  September,  1892:^ 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  June  were  132,  of  which  49  were  acquired  by  presenta- 
tion, 43  by  purchase,  21  by  birth,  9  were  receiyed  in  exchaDge,  and 
10  on  deposit.  The  number  of  departures  during  the  same  period 
by  death  and  removals  was  90. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  July  were  165 ;  of  these  92  were  acquired  by  presentation, 
27  by  purchase,  2  by  exchange,  34  by  birth,  and  10  were  received 
on  deposit.  The  number  of  departures  during  the  same  period  by 
death  and  removals  was  73. 

The  most  noticeable  acquisition  during  the  month  was  a  young 
Gibbon  from  Hainan,  South  China,  of  a  uniform  black  colour, 
belonging  to  the  species  recently  described  (Ann.  Nat.  Hist.  ser.  6,  ix. 
p.  145,  1892)  by  Mr.  Oldfield  Thomas  as  Hylobates  hainanu*. 
The  Society  are  indebted  to  Mr.  Julius  Neumann,  of  Hoihow, 
Hainan,  China,  for  this  interesting  animal,  which  is  new  to  the 
Collection. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  August  were  151 ;  of  these  57  were  acquired  by  presen- 
tation, 34  by  purchase,  5  by  birth,  8  by  exchange,  and  47  were 
received  on  deposit.  The  number  of  departures  during  the  same 
period  by  death  and  removals  was  71* 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  September  were  99  ;  of  these  49  were  acquired  by  presen- 
tation, 27  by  purchase,  12  were  bred  in  the  Gardens,  and  II  were 
received  on  deposit.  The  number  of  departures  during  the  same 
period  by  death  and  removals  was  108. 

The  most  noticeable  addition  during  the  month  was  a  young  male 
Malayan  Tapir  {Tapirus  indieus)  from  Tavoy,  Burmah,  presented  by 
Col.  F.  M.  Jenkins.  The  general  colour  of  this  animal  is  that  of 
the  adult,  but  the  spots  of  immaturity  are  still  visible  on  the  legs. 


Mr.  £.  Hartert  exhibited  examples  of  two  new  Mammals  from 

Dutch  New  Guinea  (Proechidna  nigro-aculeata  and  Jcrobates  pul' 

chelluM  *),  and  a  stuffed  specimen  of  Apteryx  maxima^  belonging  to 

the  Tring  Museum. 

^  See  below,  p.  545. 
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The  following  letter,  addressed  to  the  Secretary  bj  Lord  lilford, 
F.Z.S.,  was  read: — 

I  think  that  it  may  interest  some  Members  of  the  Sodety  to 
hear  that  a  pair  of  DemidofTs  Galagos  {Galago  demidoffi)^  purchased 
br  me  from  Mr.  A.  E.  Jamrach  on  October  9,  1 89 1 ,  produced  a  jfowg 
one  on  April  28  alt.,  in  a  cage  here.  The  infant  was  blind  for  serenl 
days :  its  fur  was  very  short  and  of  a  lighter  colour  than  that  of  its 
parents,  which  were  both  most  careful  and  very  jealous  of  their  off- 
spring. I  am  glad  to  be  able  to  add  that  we  have  succeeded  in  keep- 
ing these  three  very  intieresting  little  animals  alive  and  in  excellent 
health  to  the  date  of  this  writing  on  a  diet  composed  principally  of 
cockroaches,  mealworms,  bread  and  milk,  with  occasiouallya  little  fruit. 

*'  I  remain, 

«'  Lilford  Hall,  Oundle,  "  Yours  &c., 

October  19,  189*2."  "  Lilford." 

Prof.  F.  JeflPrey  Bell  stated  that  Mr.  Carruthers,  Keeper  of  the 
Botanical  Department  of  the  British  Museum,  had  handed  him  a 
fine  specimen  of  Bipalium  kewense^  found  in  one  of  the  warm  houses 
at  Straffian  House,  Kildare.  So  far  as  Prof.  Bell  knew,  this  was  the 
first  occasion  on  which  this  now  widely-spread  species  had  been 
recorded  from  Ireland. 


Prof.  Newton,  M.A.,  F.R.S.,  Vice-President,  on  exhibiting;  (on 
behalf  of  Mr.  John  Cordeaux)  the  skin  of  an  immature  Sylcia  nUoria, 
shot  at  Easington,  near  Spurn  Point  in  Yorkshire,  on  the  19th  ult., 
remarked  as  follows ; — "  When  on  the  4th  March,  1879  (Proc.  Zool. 
See.  1879,  p.  219),  I  had  the  privilege  of  calling  the  notice  of  the 
Society  to  what  I  believed  to  be  the  remains  of  the  first  example  of 
•  Sylvia  nisoria  obtained  in  England,  some  of  my  fnends  thought  me 
rather  rash  in  placing  confidence  in  a  specimen  which  had  remained 
unrecognized  for  about  forty  years,  and  had  in  the  meanwhile  changed 
owners  more  than  once.  My  conduct  on  that  occasion  has  been  in 
some  way  justified  by  the  recognition  since  that  time  of  the  occur- 
rence of  thb  species  in  various  parts  of  the  United  Kingdom,  and  I 
have  now  to  lay  before  the  Society  an  example  which  has  been  killed 
in  Yorkshire  within  the  last  fortnight,  and  sent  to  me  by  31r. 
Cordeaux  for  examination.  The  skin  is  that  of  a  young  bird  of  the 
present  year,  and  I  may  add  that  no  doubt  can  be  entertained  of  its 
having  been  shot,  as  he  informs  me,  at  Easington,  on  the  19th 
October,  1892,  by  Mr.  Jalland. 

"  I  have  long  wished  to  refer  to  this  species  the  *  East  Woodhty 
Warbler,'  Sylvia  bidehensis,  described  and  fi»:ured  by  the  lite  Hon. 
and  Rev.  W.  H.  Herbert  in  the  edition  (published  in  1833,  anony- 
mously, but  commonly  associated  with  his  name)  of  White's 
•  Natural  History  of  Selborne'  (pp.  129,  130  note,  and  titlepage); 
»nd  despite  some  manifest  discrepancies,  due  perhaps  to  his  btWnjf 
^"'•^  seen  and  not  procured  the  birds,  I  cannot  but  think  that  those 
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which  he  ohserTed,  and  possibly  those  -seen  by  Mr.  Sweet  near 
Bristol,  may  hare  belonged  to  Sylvia  nutoria — a  species  witii  which 
British  ornithologists  had  at  that  time  little  or  no  acquaintance." 

Mr.  F.  Finn,  F.Z.S.,  gave  an  account  of  his  recent  zoological 
excursion  to  Zanzibar,  and  of  the  principal  animals  observed  at 
Lamu,  Zanzibar,  and  Mombasa. 


Prof.  F.  Jeffrey  Bell,  F.Z.S.,  read  a  description  of  a  remarkable 
new  Echinoderm  of  the  genus  Cidaris  from  Mauritius,  taken  from 
a  specimen  recently  transmitted  to  the  Britbh  Museum  by  M.  de 
Robillard.  Prof.  Bell  proposed  to  call  this  species  Cidaris  curvati- 
apinis. 

This  paper  will  be  publbhed  in  the  Society's  '  Transactions.' 

A  communication  was  read  from  Sir  Edward  Newton,  K.C.M.G., 
C.M.Z.S.,  and  Hans  Gadow,  Ph.D.,  M.A.,  F.R.S.,  F.Z.S.,  containing 
an  account  of  some  of  the  bones  of  the  Dodo  and  other  extinct 
birds  of  Mauritius,  recently  obtained  by  Mr.  Theodore  Sauzier,  of 
which  the  following  is  an  abstract : — 

In  1889  the  Government  of  Mauritius  appointed  a  Commission  to 
enquire  into  the  *•'  Souvenirs  Historiques "  of  that  island ;  and  in 
furtherance  of  their  object,  at  the  instance  of  and  under  the  able 
direction  of  their  President,  Mr.  Theodore  Sauzier,  they  continued 
the  exploration  of  the  Mare  aux  Songes — the  marsh  in  which  the 
late  Mr.  George  Clark,  upwards  of  five-and-twenty  years  ago,  made 
the  discovery  of  a  vast  deposit  of  bones  of  the  Dodo  ^  and  other 
animals,  mostly  now  extinct,  and  the  only  locality  in  Mauritius, 
except  Riche  Mare,  in  the  district  of  Flacq,  where  remains  of  the 
Dodo  have  been  found  ^ 

This  exploration  has  been  very  successful,  for  not  only  have  maay 
Dodos'  bones,  some  of  them  new  and  others  represented  only  by 
imperfect  specimens,  been  recovered,  but  also  a  considerable  number 
of  the  bones  of  other  birds,  materially  adding  to  our  knowledge  of 
those  that  had  been  but  partially  described,  and  proving  the  former 
existence  in  Mauritius  of  species  either  vaguely  indicated  by  old 
voyagers  or  wholly  unsuspected  to  have  been  members  of  its  iauna. 
Beside  these  there  have  been  found  many  remains  of  the  large 
extinct  Lizard,  Didosaurus  mauritianun ',  and  several  carapaces,  plas- 
trons, and  skulls,  more  or  less  entire,  though  none  absolutely  perfect, 
belonging  to  one  or  other  of  the  extirpated  Tortoises. 

Nearly  the  whole  of  these  specimens  have  been  sent  by  Mr. 
Sauzier,  on  behalf  of  the  Commission  over  which  he  presided,  to 
the  Museum  at  Cambridge,  with  a  view  to  their  determination  and 
to  the  description  of  such  as  are  new,  and  this  task  has  been  under- 
taken by  the  present  writers. 

Before  proceeding  to  its  execution,  it  may  be  as  well. to  recall  the 

1  Ibis,  1866,  pp.  141  et  »eqq, 

'  Proceedings  of  the  Zoolodoal  Society,  1890,  pp.  402  et  teqq, 

'  Gimther,  Journal  of  the  Linnean  Society,  Zoology,  xiii  pp<  322  tt  aeqq, 
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fact  that  up  to  the  presebt  time,  heside  bones  of  Didus  inepttUi 
those  of  the  following  birds  have  been  obtained  from  this  marsh  and 
described  as  under : — 

Lophopsittacua  mauritianui    Lower    Jaw.      Owen,     Ibis,     1866, 
(Owen).  pp.  168  et  seqq. 

Tibia.  A.  Milne-Edwards,  Ann.  Sc. 
Nat.  86r.  5,  ri.  pp.  88  et  seqq. 
(1866). 

Astur,  sp.  indet Metatarsus.     Id.  op.  cit.  xiz.  art.  3 

(1874). 
Ardea  garzetta^  Linneeus.      Tibia.     Id,  loc,  ct7. 
Aphanapteryx  broecki  Lower  Jaw,  Tibia,  Metatarsus.      Id. 

(Schlegel).  op,  cit,  x.  pp.  325  et  seqq,  (1868). 

Fulica  nevotoni,  A.  Milne-        Pelvis,  Tibia,  Metatarsus.     Id,  op.  cit. 
Edwards.  viii.  pp.  195  et  seqq.  (1867). 

All  these  are  species  which  no  longer  occur  in  the  island. 

Bones  of  a  species  of  Phcenicopterus  have  also  been  found  (^G«  Clark, 
Ibis,  1866,  p.  144,  and  A.  Milne-Edwards,  Ann.  Sc.  Nat.  s^r.  5, 
xix.  art.  3). 

The  present  collection  contains  not  only  bones  of  the  above-named 
birds,  but  also  those  of  a  Finch  (?),  an  Owl,  four  other  species  of 
Heron  or  Bittern,  a  Darter,  a  Gannet,  a  Goose,  a  Duck,  a  Grebe,  two 
species  of  Pigeon,  one  of  which  is  probably  the  extinct  Funingus 
(Alectorcsnas)  nitidiseimusy  a  Waterhen,  and  two  Petrels,  of  which  we 
proceed  to  describe  and  characterize  as  new : — 

Strix  (?)  saueieri, 

Astur  alphonsi, 

Butoridee  mauritianuSf 

Plotus  nanus, 

Sarcidiornis  mauritiantis,  and 

Anaa  theodori. 

In  naming  these  species  we  wish  by  the  first  and  last  to  com- 
memorate the  services  to  science  of  Mr.  Sauzier ;  while  the  Astur, 
being  in  all  probability  identical  with  that  recognized  but  left  un- 
named by  Professor  Milne-Edwards,  may  be  appropriately  dedicated 
to  him. 

Of  birds  previously  distinguished  we  have  now  for  the  first  time 
the  following  parts : — 

'     Didus  ineptus, — Atlas,  Prepelvic  or  •*  intermediate  "  (1 8th)  Ver- 
tebra, complete  Pubic  Bones,  and  Metacarpals. 

Lopkopsittacus  mauritianus, — Sternum,  Femur,  Metatarsus,  be- 
sides Lower  Jaw  far  larger  than  that  first  described. 

Aphanapteryx  broecki, — Skull  with  Upper  Jaw,  third  Cervical 
Vertebra,  Pelvis,  Humerus,  Femur  ^ 

Fulica  newtoni, — Cervical  Vertebrae  (third  and  ninth  or  tenth). 
Sternum,  Sacrum,  Humerus,  Ulna,  and  Femur  \ 

^  There  is  a  large  series  of  tibiae  (39  right  and  50  left),  which  must  belong  to 
one  or  the  other  of  these  two  species,  but  except  in  a  few  cases  it  is  impossible 
to  distinguish  between  them. 
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One  specinaeD  at  least  of  each  of  the  hones  now  first  descrihed 
has  heen  kindly  presented  bj  Mr.  Sauzier,  on  hehalf  of  the  Com-^ 
mission  of  which  he  is  President,  to  the  Museum  of  the  University 
of  Cambridge,  as  well  as  a  series  of  other  bones  in  proportion  to 
the  extent  of  the  collection.  The  remainder,  including  a  magnificent 
skeleton,  which  has  been  mounted  in  that  Museum  and  is  doubtless 
the  most  complete  in  the  world,  of  Didus  inepttts,  will  he  ultimately 
deposited  in  the  Museum  of  Mauritius  at  Port  Louis. 

This  memoir  will  be  published  entire  in  the  '  Transactions.* 


The  following  papers  were  read : — 

1.  Descriptions  of  two  new  Mammals  from  New  Guinea. 
By  the  Hon.  Waltbe  Rothschild^  F.Z.S. 

[BeoeiTed  November  1, 1892.] 

In  the  face  of  the  very  exhaustive  and  explicit  paper  hy  Mr. 
Oldfield  Thomas  in  the  Proceedings  of  the  Zoological  Society  for 
1885, 1  should  not  venture  to  lay  before  the  Society  a  description 
of  a  new  Monotreme  of  the  subfamily  Echidnidse,  if  I  were  not 
backed  up  by  such  an  eminent  zoolo^t  as  Dr.  Gunther.  The  latter 
agrees  with  me  that,  as  we  have  so  little  real  knowledge  of  the  habits 
and  distribution  of  the  Monotremata,  it  is  advisable  to  treat  each 
form  as  a  distinct  geographical  race  until  such  time  as  we  have 
a  complete  knowledge  of  all  the  forms  and  their  exact  geographical 
distribution. 

1.  Proechidna  nigro-aculbata,  sp.  nov. 

From  having  had  the  specimen  here  described  alive  I  was  able 
to  make  a  much  more  careful  examination  of  it  than  if  it  had  been 
a  dried  skin. 

It  differs  from  Pr.  bruijni  in  its  much  larger  size,  extremely 
robust  limbs,  and  much  shorter  claws.  Another  great  point  of 
difference  lies  in  the  hair,  for  while  Pr,  bruijni  is  covered  with  dense 
woolly  brown  hair,  in  which  are  imbedded  the  few  and  scattered 
spines,  in  the  form  before  us  the  hair  is  lon^,  bristly,  and  very 
sparingly  sprinkled  over  the  body,  the  legs  being  almost  bare.  In 
the  new  form  the  spines  are  almost  as  numerous  as  in  Echidna 
aculeata,  but  are  of  great  length  and  thickness  and  of  a  horny  black 
colour ;  while  in  Pr.  bruijni  they  are  yery  few  in  number,  short, 
thin,  and  of  a  pure  white  colour. 

In  Pr.  bruijni  the  claws  are  solid  and  much  longer  than  in  Pr. 
nigro-aeuUata,  the  middle  claw  of  the  fore  foot  being  1 1  inch  long, 
while  that  of  Pr.  nigro-aculeata  measures  only  |  of  an  inch. 

In  addition  to  this,  all  the  claws  of  Pr.  nigro-aculeata  are  much 
broader  and  considerably  hollowed  out  on  the  under  surface.  Lastly, 
Pr.  nigro-aeuleata  has  a  much  longer  and  stouter  tail  than  Pr. 
bruijni. 
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Total  length  of  Pr.  nigro-aeuleata^  measured  in  the  flesh,  31  inches, 
while  Genrais  gives  as  the  greatest  length  of  iV.  hruijni  24  inches. 
Hab,  Charles  Louis  Mountains,  Dutch  New  Guinea. 

I  append  here  for  reference  the  habitats  of  the  other  two  described 
forms  of  Proechidna  : — 

Pr.  bruijni  and  its  varieties  P.  villomsima  and  P.  leueocephala : 
Arfak  Mountains,  Dutch  New  Guinea. 

Pr,  novcB-ffuinea :  Finisterre  Mountains,  German  New  Guinea. 

2.   ACROBATES  PULCHELLUS,  Sp.  nOV. 

I  venture  to  think  that  this  discovery  of  the  late  A.  Bruijn's  will 
prove  of  extreme  interest  to  zoologists  as  adding  a  second  species  to 
a  genus  hitherto  represented  bj  a  single  form,  and  also  as  proving 
the  much  wider  geographical  distribution  of  a  highly  specialiaed 
genus. 

This  species  differs  from  Acrohatea  pygmteus  of  New  South  Wales 
in  its  more  purplish-brown  colour,  its  broader  and  more  robust  head, 
much  shorter  tail,  and  comparatively  smaller  body*  On  the  ventral 
surface  it  is  much  whiter  than  A,  pygmteus^  and  the  whole  of  the 
throat  and  sides  of  the  lower  jaw  are  pure  white,  while  in  A.  pygm^tu$ 
they  are  yellowish  grey.  Round  the  eyes  and  reaching  almost  to  the 
nostrils  is  a  blackish-brown  patch.  Ears  rather  smaller  than  in 
A,  pygmatts.  Tail  in  A,  pulchellas  2|  inches  long,  while  in  A. 
pygnaeus  it  is  3j|. 

Hah,  One  of  the  small  islands  in  Northern  Dutch  New  Guinea. 


2.  On  Mammals  from  Nyassaland. 
By  Oldfield  Thomas,  F.Z.S. 

[Beoeired  August  20, 1892.] 

By  the  kindness  of  Mr.  Sclater  I  have  been  entrusted  with  the 
examination  of  the  fine  series  of  Mammalia  sent  home  to  him  by 
Mr.  H.  H.  Johnston,  C.B.,  F.Z.S.,  Consul-General  of  Mozambique 
and  H.M.  Commissioner  for  Nyassaland,  under  whose  auspices  they 
were  collected  by  Mr.  Alexander  Whyte,  F.Z.S.,  a  trained  naturalist 
and  collector  on  Mr.  Johnston's  staff,  who  is  engaged  in  investi- 
gating the  fauna  and  flora  of  Nyassaland.  It  is  impossible  to  speak 
too  highly  of  the  scientific  energy  and  public  spirit  of  Mr.  Johnston 
in  thus  furthering  i>ur  knowledge  of  the  natural  productions  of  the 
region  which  he  is  Vailed  upon  to  govern — conduct  very  greatly  in 
contrast  to  that  of  many  Englishmen  in  official  positions,  whojundef 
the  name  of  sport,  exterminate  the  native  fauna  of  many  most  in- 
teresting localities,  without  a  thought  either  for  tbe  needs  of  science 
at  large  or  for  those  of  their  own  National  Museum  in  particular.  Of 
the  specimens  now  sent  home  a  full  set  is  presented  by  Mr.  Johnstou 
to  the  Museum,  as  is  also  the  case  with  the  birds,  reptiles,  and 
.animals  of  all  classes,  as  well  as  with  the  plants  which  he  has  been 
instrumental  in  getting  collected  for  the  benefit  of  science. 
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Mr.  Whyte,  the  actual  collector,  also  deserves  special  mention 
for  the  energy  with  which  he  has  carried  out  the  work  entrusted  to 
him  and  for  the  care  and  attention  which  he  has  devoted  to  the 
preservation  of  the  specimens. 

The  reg;ion  from  which  the  present  collection  is  derived  is  what 
is  called  the  "  Shir6  Highlands,"  some  of  the  specimens  coming 
from  Zomha,  where  the  British  Consulate  is,  some  20  miles  to  the 
west  of  Lake  Shirwa,  at  an  elevation  of  2971  feet  above  the  sea- 
level  ;  and  others,  in  fact  the  majority,  from  the  Milanji  range 
of  mountains,  about  the  same  distance  to  the  south  of  the  lake, 
and  some  40  or  50  miles  from  Zomba.  To  this  range  Mr.  Whyte 
made  a  special  exploring  expedition  in  October  and  November 
1891,  and  he  has  given  a  general  account  of  the  physical  features 
of  the  range,  and  its  fauna  and  flora,  m  the  Parliamentary  report 
quoted  below  \ 

As  might  be  expected  from  a  collector  of  Mr.  Whyte's  experience, 
all  the  skins  are  carefully  labelled  with  the  exact  locality,  date,  and 
altitude,  and  the  same  was  the  case  with  the  spirit-specimens ;  but 
by  an  unfortunate  accident,  before  these  latter  came  into  my  hands, 
the  labels  became  separated  from  the  bottles,  so  that  the  exact 
details  about  them  were  lost.  All,  however,  are  either  from  Mt. 
Zomba  or  Mt.  Milanji. 

The  species  are  of  course,  as  a  whole,  very  similar  to  those  obtained 
by  Prof.  Peters  in  his  famous  exploration  of  Mozambique,  and 
described  by  him  on  his  return  to  Berhn '.  They  are,  however,  by 
no  means  of  less  value  on  this  account,  for  the  more  our  knowledge 
of  local  variation  extends,  the  more  we  need  to  have  specimens 
obtained  at  or  near  the  localities  explored  by  the  earlier  collectors. 
Of  actually  new  species  there  are  none  in  the  present  instalment, 
but  there  is  little  doubt  that,  as  Mr.  Whyte's  knowledge  of 
the  locality  increases,  he  will  be  able  to  obtain  the  rarer  and 
more  local  species,  and  among  these  there  are  certain  to  be  some 
novelties.  One  animal,  however,  in  the  present  collection,  the 
Pallah,  is  so  different  from  the  ordinary  specimens  as  to  need  a  new 
subapecific  name,  and  the  same  may  prove  to  be  the  case  with  some 
of  the  other  antelopes  of  the  highlands  of  Nyassaland. 

1.  Felis  pardus,  L. 

a.  Ad.  sk.  and  skull,     c^.  Milanji.     4/11/91. 

b.  Ad.  sk.  and  skull.      $  .  Milanji.     4/11/91. 

c.  Young  skull.  Milanji.  1/92.  "Young  leopard-cub  about 
2  months  old." 

a.  ^*  Male  Leopard,  full-grown  adult,  shot  at  the  base  of  Milanji 
mountain,  B.C. A.,  4  days'  march  from  Zomba,  on  4th  November, 
1891.  Dimensions :  6  fl.  10  in.  long  in  flesh,  not  stretched,  and 
2  ft.  7  in.  at  shoulder,  and  weighing  140  lbs.  Colour  normal-fulvous 
with  black  rosettes  and  spots.     The  occipital  ridge  for  attachment 

*  Africa  No.  5.  Papers  relative  to  the  suppression  of  Slave-raiding  in  "Syi 
land,  p.  16  (1892).     See  also  *  Nature/  vol.  xlvi.  p.  482  (16th  Sept  1892). 
'  Heise  nach  MoMambique,  Saugethiere,  1862. 
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ofmusdefl  of  jaw  is  exceptionally  prominent*  I  think — mach  more  so 
than  18  usually  the  case.  This  animal  killed  a  donkey  (full-grown) 
by  attacking  it  in  the  flank  and  disembowelling  iU  The  head  and 
neck  did  not  have  a  single  claw-mark  on  them.  This  is  a  most 
exceptional  case*  and  I  do  not  think  I  ever  heard  before  of  a  Leopard 
killing  its  prey  otherwise  than  by  springing  on  the  head  and  neck. 

*^  Mother  most  unusual  occurrence  in  this  case  was  that  the  Leo- 
pard returned  to  the  carcass  and  was  shot  dead  on  the  third  night, 
after  having  been  wounded  on  the  chest  the  second  night  with  a 
charge  of  small  shot,  which  was  afterwards  found  under  its  skin." — 
A,  Whyte. 

The  basal  length  of  the  skull  of  the  old  male  is  207  mm.,  and 
its  breadth  148  mm.  The  length  of  the  cub's  skull  b  87,  and  of 
its  long  m^  19  mm. 

2.  HviBNA  CEOCUTA,  Erxl. 

a.  Ad.  skuU.     $.    MUanji.     5/11/91. 
6.  Imm.  sk.  and  skull.     Milanji.     5/11/91. 

o*  ^*  2  ft.  10  in.  in  height  at  shoulder  and  150  lbs.  in  weight. 
Mangy  and  sparsely  covered  with  short  hair ;  colours  dull.  Shot 
over  carcass  of  donkey  killed  by  Leopard  two  days  previously." 

h.  **  Three  parts  grown  Spotted  Hyaena,  shot  near  same  carcass. 
Same  species  as  a,  but  with  fine  long  hair,  and  colours  well  defined, 
looked  quite  a  different  species  but  proved  only  to  differ  in  being 
younger  and  in  finer  felt." — A.  W. 

Skull  a  is  241  mm.  in  basal  length,  and  1 79  in  breadth. 

3.  Petrodromus  tetradactylus,  Peters. 

o.  Zomba.     1/9/91. 

hm  Zomba. 

e.  Ad.  al.     c^  • 

4.  Yksperus  megalurus,  Temm. 

o.  Ad.  sk.     Milanji  Plain,  4000  ft.     18/12/91. 
6,  c.  Ad.  sks.     Zomba.     10/12/91  and  1/2/92. 
d-o.  3  ad.  $  and  9  young  in  aL      Forearms  of  adults  47*3, 
47*5,  and  48*5  mm. 

Thb  rare  species  was  unrepresented  in  the  Museum  collection 
when  the  Catalogue  of  Bats  was  published,  but  a  single  specimen  of 
it  procured  by  Dr.  Dobson  in  the  Drakenberg  Range,  Natal,  wai 
obtained  from  that  gentleman  in  1881. 

5.  Yesperugo  nanus,  Peters. 
a.  Ad.  al.     c^  • 

6.  SciURUs  MUTABiLis,  Peters. 

a,  h.  MUanji  Plateau,  6000  ft.    27/10  and  25/11/91. 

These  two  specimens  are  of  considerable  interest  and  valne  as 
helping  to  clear  up  the  confusion  which  surrounds  the  relationship 
of  S,  ahirensU,  Gray  ^  to  S.  mutabilis. 

>  Ann.  Hag.  N.  H.  (3)  zz.  p.  327  (1867). 
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Firstly,  they  prove  conclusively  that  the  latter  species  has  a 
seasonal  change  of  colour,  the  two  coats  heing  the  one  a  grizzled 
rufous  and  the  other  a  grizzled  grey.  Peters's  type,  as  figured  by 
him,  was  a  changing  specimen  with  the  anterior  half  of  the  body 
grey  and  the  posterior  rufous.  Specimen  a  is  in  very  much  the 
same  state,  and  in  my  opinion  unquestionably  belongs  to  the  same 
species.  From  the  relative  lengths  of  the  two  sorts  of  fur,  it  is 
evidently  changing  from  the  rufous  to  the  grey  phase,  and  the 
latter  is  therefore  obviously  the  summer  form.  In  specimen  5, 
killed  a  month  later,  the  change  has  goue  a  little  further,  the  grey 
far  having  become  as  long  as  tlie  rufous,  while  the  latter  has  much 
decreased  in  area ;  the  hairs  on  the  centre  of  the  hack  are  deep 
black  to  their  roots. 

Of  the  three  co-types  of  S,  shirensis.  Gray,  one,  young,  is  in  the 
rufona  state,  except  that  its  extremities  are  grey,  but  the  two  adults 
are  hoth  wholly  in  their  grey  coats.  They  are,  however,  quite 
miiform  in  colour,  and  have  no  black  patches  on  their  backs.  All 
the  specimens  examined  have  one  premolar  only  in  the  upper  jaw, 
although  Peters's  tvpe  was  said  to  have  two,  and  on  this  account 
S.  mutabilis  and  S.  shirensis  were  kept  apart  in  Dr.  Jentiuk's 
monographs  of  the  African  Squirrels  ^. 

My  own  conclusion  is  that  the  new  Nyassa  specimens,  with  one 
premolar,  are  certainly  8.  mutabilis^  a  determination  which  destroys 
the  importance  of  the  presence  or  absence  of  the  extra  premolar  in 
this  form,  and  then,  this  character  being  gone,  that  there  is  nothing 
to  separate  the  two  forms  hut  the  black  dorsal  patches  of  mutabiltB, 
and  that  as  to  these  we  must  be  content  to  wait  until  further 
specimens  prove  them  to  be  due  either  to  individual  variation,  to 
advant'cd  age,  or  to  genuine  specific  distinction.  But  the  fact  that 
the  types  of  S.  shirensis  came,  as  their  name  implies,  actually  from 
the  River  Shir^  is  strongly  in  favour  of  their  specific  identity  with 
Mr.  Johnston's  Nyassa  examples. 

7.  SciURUs  PALLiATus,  Pcters. 

a,b.   d  $  .     Milanji  Plateau,  6000  ft.     29/10/91. 
c.    d.    Milanji  Plateau,  6000  ft.     2/11/91. 

8.  Otomys  irroratus.  Brants. 

a.  Ad.  al.     ?  • 

Like  specimens  of  this  species  collected  by  Mr.  Jackson  in 
Mianzini  %  Masailand,  this  individual  has  a  molar  lamina-formula 

9.  Gbrbillus  (Tatera)  afer.  Gray  (T). 

th-d,  4  in  al. 

The  South  African  species  of  the  subgenus  Tatera  are  so  little 

^  N.  L.  M.  iv.  p.  18  (1882).    Dr.  Jentink,  however,  implies  that  some  doubt 
exists  as  to  the  skull  in  Peters's  type-skin  really  belonging  to  it 
»  See  P.  Z.  8.  WJl,  p.  184. 


550      MR.  O.  THOMAS  ON  MAMMALS  PROM  MYA88ALAND.      [NoT.  1, 

known,  and  show  such  extremely  slight  differential  characters,  that 
it  is  at  present  almost  impossihle  to  say  whether  G.  afer^  Graj, 
G,  montanvs,  Smith,  G,  leucogasier^  Peters,  G.  boehmi,  Noack,  and 
G,  talifivs^  Boc,  are  all  or  any  of  them  worthy  of  specific  distinction. 
Much  larger  series  from  different  localities  will  he  needed  before  it 
is  possible  accurately  to  work  out  this  difficult  group,  and  in  the 
meanwhile  I  use  the  earliest  name  available.  In  any  case  these 
Nyassa  specimens  are  so  closely  allied  to  the  ordinary  South  African 
Gerbille  that  little  doubt  can  exist  as  to  their  specific  ideutity 
with  it. 

10.  Cricetomys  gambianus^  Waterh. 

a,  h.  2  yg.  al.      $  . 

1  1.   MUS  RATTUS,  Tar. 

a.  Ad.  sL     Milanji  Plain,  4000  ft.     25/10/91. 
h-d.  In  al. 

One  of  the  numerous  brown  tropical  varieties  of  the  common 
Mu8  raltus, 

12.  Mus  DOLTCHURUS,  Smuts. 

a,  b.  Ad.  and  imm.  sk.     Zomba.     %ISI^\, 

These  specimens  represent,  of  course,  Peters*s3f.ar6oriiriii«,  which, 
as  already  mentioned  ^  I  cannot  distinguish  specifically  from 
M,  dolichurus.  As  this  long- tailed  Tree-Mouse  seems  to  be  rare 
throughout  its  wide  range,  tliese  examples  are  very  welcome  acces- 
sions to  the  Museum  collection. 

13.  Mus  NATALENSIS,  A.  Sm. 

a.  Ad.  sk.     Zomba.     19/1/92. 
(?)  b.     Zomba.     17/9/91. 
c-e,  3  in.  al. 

This  appears  to  be  the  Mus  microdon  of  Peters. 

14.  Mus  musculus,  L. 

or,  b,  2  in  al. 

The  fur  of  these  specimens  is  rather  crisp  and  spiny,  and  it  may 
be  that  when  the  musculus  group  is  worked  out  in  detail  the  South 
African  form  will  require  a  distinct  name.  One  of  Sir  Andrew 
Smith's  specimens  in  the  Museum  is  also  similarly  spiny,  and  belongs 
no  doubt  to  the  same  race.  All  the  essential  characters,  including 
the  skull  and  teeth,  are  quite  as  in  normal  M,  musculus. 

15.  Mus  (Leggada)  minutoides,  A.  Sm. 
fl-e.  10  in  al. 

These  specimens  represent,  of  course,  Peters's  Mus  minimus, 
synonymous,  as  I  belieye,  with  Smith's  previously  described  species. 

1  P.Z.S.  1891,p.l86. 
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16.  ISOMYS  DORSALIS,  A.  Sm. 

a.  Ad.  al.  $. 

It  appears  od  the  whole  more  conrenient  to  recognize  homys  as 
a  genus  distinct  from  Mub^  as  it  unquestionably  is  a  natural  group, 
and  no  species  really  intermediate  between  the  two  are  known. 
Tronessart's  Lemniscomys  I  include,  of  course,  with  Isomys,  as,  apart 
from  the  small  value  of  striation  as  a  generic  character,  certain  of 
the  species  (e.  g.  J.  abyssinicus  and  I.  variegatus)  are  quite  inter- 
mediate eren  in  this  character. 

1 7.  IsoMYS  PUMiLio,  Sparrm. 

a-e.  6  ad.  sk.     Milanji  Plateau,  6000  ft.     27/1 0/-2/ 11/91. 

^  The  common  Rat  of  the  Milanji  Plateau,  6000  feet ;  has  a 
metallic  chirp  very  similar  to  the  Warblers  or  Tailor-birds  of  Ceylon, 
and  I  was  sure  at  first  that  the  noise  came  from  a  bird." — A,  Trhyte, 

These  specimens,  although  rather  smaller  and  more  brightly 
and  definitely  marked,  may  be  fairly  assigned  to  the  typical  Cape 
J.  pumilio ;  but  the  same  cannot  be  said  of  some  other  specimens 
hitherto  referred  to  that  form,  which  these  beautiful  specimens  have 
enabled  me  more  carefully  to  examine  and  compare,  and  which  I 
now  consider  to  lepresent  two  distinct  subspecies,  and  may  take  this 
opportunity  of  describing. 

The  first  is  a  northern  form,  based  on  two  specimens  taken  much 
further  north  than  the  species  was  otherwise  known  to  occur, 
namely  in  Masailand,  near  Lake  Naivasha.     It  may  be  called — 

Isomy 8  pumilio  diminutus,  subsp.  n. 

Size  decidedly  smaller,  and  tail  shorter,  than  in  typical  Cape 
examples.  Ground-colour  of  body  strongly  sufi^used  with  yellowish 
orange,  especially  on  the  rump.  Inner  surface  of  ear  rich  fulvous, 
and  a  tuft  of  similarly-coloured  hairs  at  the  anterior  base  ;  anterior 
margin  of  outer  surface  shining  black,  as  usual.  Dorsal  lines  fairly 
distinct,  the  lighter  ones  pale  greyish  white,  the  median  and  the 
lateral  of  much  the  same  tone.  Tail,  as  usual,  blackish  brown  above, 
yellowish  white  on  the  sides  and  below. 

Dimensions  of  the  typical  skin. — Head  and  body  94  mm. ;  tail  62  ; 
hind  foot  20-2. 

Hah.  Mianzini,  just  east  of  Lake  Naivasha,  Masailand. 

Coll.  F.  J.  Jackson.     August,  1889. 

The  second  subspecies  is  an  inhabitant  of  Bechuanaland,  Central 
South  Africa,  and  its  colour  peculiarities  are  those  characteristic 
of  the  desert  representatives  of  striped  forms  in  all  parts  of  the 
world: — 

iMomys  p.  bechuana^  subsp.  n. 

Size  large;  feet  and  tail  much  elongated;  the  latter  nearly  twice 
as  long  as  in  /.  p*  diminutui.     General  colour  sandy  or  fawn-grey. 
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the  dorsal  stripes  nearly  obsolete,  .only  just  distinguishable.  Ears 
partaking  of  the  genend  pallor,  the  anterior  margin  of  their  outer 
surface  pale  rufous  instead  of  shining  blacky  and  their  inner  surfaces 
pale  fawn.  Upperside  of  tail  scarcely  darker  than  on  the  sides  and 
below. 

Dimensions  of  the  typical  skin  (approximate). — Head  and  body 
128  mm. ;  tail  118 ;  hind  foot  26*5. 

Hab,  Bechuanaland. 

18.  GloLUNDA  FALLAx,  Fetcrs. 

a.  Ad.  al.  c^ . 

This  species  bears  such  a  close  resemblance  to  the  Indian  G. 
elliotit  Gr.,  that  it  is  very  difficult  to  distinguish  it.  It  appears, 
however,  constantly  to  have  only  five  posterior  sole-pads  as  compared 
to  six  in  its  Asiatic  ally. 

19.  Dendromys  mesomelas,  Bts. 
a-/,  6  in  al.' 

20.  Myoscalops  argenteo-cinereus,  Peters. 

a.  Ad.  sk.     Zomba 

6-e.  4  yg.  sks.     Milanji  Plain,  4000  ft.     17-19/10/91. 

f-n.  9  ad.  &  yg.  al. 

While  there  cannot  be  the  smallest  doubt  that  these  specimens 
really  belong  to  Peter6's  species,  it  is  an  extraordinary  fact  that  not 
even  the  largest  of  them  has  more  than  four  cheek-teeth  in  place, 
the  number  characteristic  of  Oeorychua  rather  than  of  Myoscalops^ 
so  that  it  is  difficult  to  understand  under  what  circumstances  the 
extra  teeth  are  produced.  Whether  they  are  only  formed  in  some 
individuals  and  not  in  all,  or,  as  is  more  probable,  are  only  developed 
in  extreme  old  age,  I  am  at  present  unable  to  decide.  *  Specimens 
abnormally  larger  than  the  general  average  should  be  sought  for  by 
those  having  the  opportunity,  so  that  this  most  interesting  point 
may  be  settled. 

The  colour  of  the  fur  in  the  adult,  or  at  least  nearly  adult,  skin 
5,  confirms  my  doubtful  identification  ^  of  Emin  Pasha*s  Mandera 
specimens  with  Peters's  species,  for  while  the  present  animal  is 
unquestionably,  from  its  locality,  M.  argenteo-cinereus^  its  colour 
agrees  precisely  in  tone  vrith  that  of  Emin's  specimens,  and  it  is 
equally  different  from  that  of  Gray's  O.  pallidus,  the  peculiar  pale 
colour  of  which  still  remains  to  be  explained. 

Little  variation  is  presented  by  the  different  specimens  except 
in  the  case  of  the  frontal  white  spot,  which  yaries  from  4 
or  5  mm.  in  diameter  to  nil.  The  young  specimens  are,  as  nsvnl, 
nearly  wholly  slaty  grey,  the  buff  tips  to  the  hairs  being  a  later 
product. 

»  P.  Z.  S.  1890,  p.  448. 
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21.  AuLACODUs  swiNDERENiAKTJS^  Temm. 
a.  Ad.  8k.  MilEDJi  Plab,  4000  ft.     29/10/91. 

22.  Procayia  capensis,  Fall. 

a.  Imm.  sk.    Milanji  Plain,  4000  ft..     27/10/91. 

The  present  is  by  far  the  most  northern  locality  hitherto  recorded 
for  this  speeies,  as,  so  far  as  I  know,  it  has  not  previously  been 
described  as  occurring  north  of  Natal.  The  specimen  is  unfortu- 
nately young,  and  therefore  the  determination  is  to  some  extent 
doubtful ;  but  at  the  same  time  the  rudiments  of  the  dorsal  spot,  just 
appearing,  are  black,  and  the  teeth  are  decidedly  of  the  hypsodont 
nature  characteristic  of  P.  capensis  and  its  allies.  Adult  specimens 
of  this  Nyassa  Hyrax  would  be  of  value  in  order  to  prove  whether 
there  is  or  is  not  any  geographical  difference  between  it  and  its 
Cape  ally. 

23.  BuBALis  LiCHTENSTEiiri,  Petcrs. 

a.  Ad.  sk.  and  skull.     Zomba.     18/1/92. 

24.  Oreotragus  saltator,  Bodd. 

a.  Imm.  sk.  ^ .     Zomba  Plateau,  5000  ft.     1/2/92. 
A  remarkably  brilliant  yellow-coloured  specimen. 

25.   iEPYCEROS  MELAMPUS  JOHNSTONI,  Subsp.  n. 

a.  Ad.  sk.  and  skull.  (^ .    Zomba.    15/1/92.     Ty/^e  of  subspecies* 

6.  Ad.  sk.  and  skull,  c^.    Zomba.    17/1/92. 

A  local  race  of  the  common  Pallah  distinguished  by  its  slenderer 
skull  and  much  shorter  horns. 

Height,  judging  from  the  length  of  the  skull,  probably  nearly 
equal  to  that  of  the  typical  Pallah,  but  the  build,  judging  from  the 
form  of  the  same  part,  probably  much  lighter  and  more  slender. 

Colours  apparently  precisely  as  in  typical  South  African  JE» 
melampus  ;  no  darker  markings  on  face. 

Horns  conspicuously  shorter  than  in  the  typical  race,  but  other- 
wise very  similar  to  them  in  structure  and  curvature,  and  with  about 
the  same  number  and  arrangement  of  the  rings.  The  amount  of 
the  differences  in  size  is  brought  out  in  the  comparative  table  of 
measurements  (see  p.  554) ;  from  it  will  be  seen  that  the  extreme 
length  of  the  horn  in  j^.  m.johnstoni  is  barely  more  than  once  and 
a  half  the  basal  length  of  the  skull  (157  to  100),  while  in  jE.  m. 
iypicus  the  same  dimension  is  considerably  more  than  twice  the 
skull  length  (219  to  100). 

Skull  of  about  the  same  length  as  in  the  typical  form,  but 
decidedly  narrower  (see  table),  especially  in  the  frontal  region,  and 
with  the  part  just  in  front  of  the  orbits  more  compressed  at  the 
sides,  so  that  the  transverse  diameter  at  this  point  is  decidedly 
less  than  on  the  muzzle  above  the  molars,  the  two  diameters  being 
approximately  equal  in  the  ordinary  race.     Palate  narrow. 
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Comparative  dimensions  of  the  typical  skull  and  horas  of  the  new 

race,  and  of  a  representative  skull,  of  about  the  same  age,  of 

the  true   jE.   melampus,  collected  by  Burcbell  at   Latakoo, 

Bechuanaland,  in  1812. 

£.  m,  typicHS,      JE»  m.Joknsfom, 

Skull.  mm.  mm. 

Basal  length 260  255 

Greatest  breadth  (at  back  of  orbits)  127  113 

Interorbital  breadth 87  74 

Least  breadth  of  muzzle  just  anterior 

to  orbits 74  60 

Greatest  breadth    of   muzzle   just 

above  the  junction  of  t^  and  m'. .  75  69*5 
Palate,  least  breadth  between  alveoli 

of  anterior  premolars 34  29 

Horns.  mm.         in.  mm.         in. 

Length  round  curves  behind 569  =  225  402  =  15-9 

Length   in  a  straight  line  from 

base  to  tip 477=  18-9*  338=  134 

Greatest  spread  measured  on  the 

inner  side  of  each  horn 390  =  15*3  250  =  9*85 

Distance  from  tip  to  tip 315  =  12'4  250  =  9*85 

The  skull  and  horns  of  specimen  6,  rather  younger,  with  the  horn- 
tips  less  worn,  practically  agree  with  the  above-given  measurements 
in  every  way. 

The  discovery  of  this  interesting  animal  is  somewhat  of  a 
surprise,  for  as  the  true '  Pallah  is  found  over  nearly  the  whole  of 
Africa  south  of  the  Equator,  varying  but  very  slightly  in  the  size  of 
its  horns,  one  would  hardly  expect  to  find  so  distinct  a  race  in- 
habiting Nyassaland,  in  the  centre  of  the  known  range  of  the  species. 
However,  the  marked  difference  in  the  size  of  the  horns,  which 
must  result  in  a  very  different  general  appearance,  combined  with 
the  great  slenderness  of  the  head,  appear  certainly  to  necessitate  the 
reparation  of  the  Nyassa  Pallah  as  a  distinct  subspecies,  if  not  as  a 
distinct  species,  from  the  true  one,  and  this  conclusion  is  fortified 
by  the  entire  agreement  with  each  other  of  the  two  specimens  sent. 
That  chosen  as  the  type  is  rather  aged,  with  worn  teeth  and  horn-tips, 
while  the  second,  6,  although  younger,  has  fully  adult  horns,  as  is 
shown  by  the  character  of  their  basal  rings. 

I  have  connected  with  this  beautiful  Antelope  the  name  of  Consul- 
General  H.  H.  Johnston,  the  Governor  of  the  district,  and  the  donor 
of  the  magnificent  collection  of  Nyassa  animals  described  in  the 
present  series  of  papers. 

26.  Ckphalolophus  grimmi,  L. 
a.  Head.     Zomba.     10/1/92. 

27.  Manis  temmincki,  Smuts. 

a.  Imm.  sk.     Blantyre.     1/1/92. 

^  Wliat  sportsmen  term  "good  heads*'  have  this  measurement  20  or  21 
inches  (Selous  and  Willoughby). 
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3.  Report  on  a  Collection  of  Reptiles  and  Batrachians  trans- 
mitted by  Mr.  H.  H.  Johnston^  C.B.,  from  Nyassaland. 
By  Dr.  A.  Gunther,  F.R.S.,  V.P.Z.S. 

[Received  November  1, 1892.] 

(Plates  XXXIII.-XXXV.) 

Acting  under  instructions  from  Mr.  H.  H.  Johnston,  C.B.,  F.Z.S., 
Mr.  Sclater  has  sent  to  the  British  Museum  a  series  of  specimens  of 
Reptiles  and  Batrachians  collected  by  Mr.  Alexander  Whyie,  F.Z,S., 
the  naturalist  attached  to  Mr.  Johnston's  staff,  in  the  Shird  High- 
lands south  of  Lake  Nyassa,  principally  upon  Mount  Zomba  and 
Mount  Miianji. 

Mr.  Johnston  has  directed  that  the  first  set  of  these  specimens, 
after  they  are  determined,  shall  be  deposited  in  the  National 
Collection. 

The  present  consignment  consists  of  90  specimens.  These  are  re- 
ferable to  12  species  of  Lizards,  viz. :  Mubouia  varia,  Ptrs. ; 
Mabouia  quinquetceniata  (Licht.)  ;  Sepsina  tetradactyla  (Ptrs.) ; 
Agama  atricollis  (Smith)  ;  Agama  mossambica  (Ptrs.)  ;  Agama 
kirkii  (Blgr.) ;  Lygodactylus  capensis  (Smith) ;  Lygodactt/lus  an- 
guiarU  (sp.  n.) ;  Chamceleon  dilepia  (var.  Ch.  parvilobus,  Blgr.)  ; 
Chamceleon  isabellinus  (sp.  n.) ;  Rhampholeon  platyceps  (sp.  n.)  ; 
Rhampholeon  brachyurus  (sp.  n.). 

Ten  species  of  Snakes  are  represented,  viz. :  Typhlops  obtusus 
(Ptrs.)  ;  Uriechia  capensU  (Smith),  probably  =  V,  niyriceps  (Ptrs.) ; 
Psammophylax  variabilis  (sp.  n.);  Homalosoma  tutrix  (L.);  Ahce- 
iulla  irregularis  (Le^ch)  ;  Leptodiraru/escens  (Gm.);  Lycophidium 
horstockii  (Schleg.) ;  Boodon  lineatus  (D.  B.) ;  Causus  rostratus 
(Gthr.);   Clotho  arietans  (}A&[T.), 

Five  species  of  Batrachians  are  represented,  viz. :  Ranafasciata 
(Tschudi) ;  Rana  nyassa  (sp.  n.) ;  Bufo  regularis  (Keuss) ;  Bre- 
viceps  mossambicus  (Ptrs.)  ;  Scolecomorphus  kirkii  (Blgr.). 

The  majority  of  these  Reptiles  and  Batrachians,  although  pre- 
viously known  from  other  parts  of  Central  and  Eastern  Africa,  are 
new  to  our  knowledge  of  the  Reptilian  Fauna  of  the  Nyassa  district. 
This  knowledge  is  extremely  scanty  S  and  embraces,  even  with  the 
aid  of  the  present  consignment,  only  a  small  fraction  of  the  actual 
number  of  species  that  must  inhabit  a  district  apparently  so  favour- 
able to  the  development  of  Reptilian  life.  As  we  may  shortly 
expect  further  consignments,  it  would  be  premature  to  attempt  a 
comparison  of  this  fauna  with  those  of  other  parts  of  Tropical  Africa, 
and  I  proceed  at  once  to  the  description  of  the  new  forms. 

Lygodactylus  angularis.    (Plate  XXXIIL  6g.  1.) 

Head,  body,  and  particularly  the  tail  depressed  ;  snout  obtusely 

*  As  will  appenr  from  a  perusal  of  three  papers,  two  by  the  autlior  in  Proc. 
ZooL  Soo.  18«4,  p.  303,  and  in  Ann.  &  Mag.  Is.  H.  8er.  6.  i.  p.  322  (1888),  and 
one  by  Mr.  Boulenger  in  Proc.  Zool.  Soc.  18D1,  p.  305. 
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narrowed  in  front,  nearly  twice  as  long  as  the  eye,  and  longer  than 
the  distance  hetween  the  eye  and  the  small  ear-opening.  Bostral 
hroad ;  nostril  opposite  to  the  suture  hetween  the  rostral  and  first 
labial ;  upper  labials  seven  or  eight ;  mental  broad,  but  not  extending 
backwards  to  the  posterior  margins  of  the  first  pair  of  lower  labials, 
which  are  separated  from  each  other  by  a  pair  of  small  scutes. 
Digits  and  toes  very  unequal,  free  ;  the  first  digit  and  toe  very 
short,  but  provided  with  a  claw.  Seven  prseanal  pores  disposed  in 
a  chevron-shaped  line.  Tail  with  a  median  series  of  enlarged  scutes 
below*  Brown,  above  marbled  with  darker ;  sides  of  the  thorax 
with  alternate  yellow  and  black  spots ;  white  below,  throat  with 
three  or  four  concentric  V'^^^ped  blue  lines,  the  angles  being 
directed  backwards. 

Length  of  body  and  head 38  millim. 

„        head 9       „ 

Tail  mutilated. 
One  specimen. 

Chameleon  isabelunus.    (Plate  XXXIII.  fig.  2.) 

This  species  belongs  to  the  dilepis-groxip  of  the  genus,  being 
distinguished  by  the  large  scutes  of  the  occipital  flaps  and  of  the 
occiput. 

Casque  slightly  raised  posteriorly  ;  parietal  crest  low,  but  distinct ; 
distance  between  the  commissure  of  the  mouth  and  the  extremity  of 
the  casque  considerably  longer  than  the  length  of  the  mouth  ;  lateral 
crest  very  distinct.  Interorbital  space  rather  concave.  Occipital 
lobes  large,  elongate,  covered  with  flat  scutes  in  three  longitudinal 
series;  also  the  scutes  on  the  crown  are  flat,  not  tubercular. 
Granules  of  the  body  homogeneous;  a  dorsal  and  gular-veotral 
crest.  Tail  at  least  as  long  as  the  body.  Of  an  isabelline  colour, 
with  a  white  straight  band  from  the  axil  towards  the  groin,  and 
with  a  similar  shorter,  interrupted  band  above  it. 

Total  length 6i  in. 

Length  of  tail   3|  in. 

Distance  of  end  of  snout  from  end  of 

parietal  crest 1  in. 

Width  of  interorbital  space 4^  lines. 

Rhampholeon  platyceps.     (Plate  XXXIV.  fig.  1.) 

Beside  the  additional  cusp  on  each  claw,  neither  the  fingers  nor 
the  toes  are  provided  with  a  spine.  Bodj  finely  granular,  with 
scattered  slightly  enlarged  tubercles.  The  upper  side  of  the  head 
and  the  interorbital  space  are  fiat,  granular,  with  a  transverse  series 
of  souicwhat  larger  granules  crossing  the  interorbital  space,  and 
another  crossing  the  temple ;  another  starts  from  each  side  of  the 
crown,  and  converging  and  meeting  its  fellow  behind  the  occiput  at 
a  very  acute  angle  is  lost  on  the  back  ;  pairs  of  very  small  tubercles 
are  placed  at  regular  distances  along  the  vertebral  Ime.  Tail  (lost 
by  accident)  was  probably  as  long  as  or  perhaps  shorter  than  that  of 
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Bh.  kertfenii.    Colour  uniform  greyish ;   anterior  half  of  the  head 
black. 
One  adult  female  specimen  2  inches  long,  without  taiL 

Rhampholeon  brachyurus.    (Plate  XXXIV,  fig.  2.) 

Beside  the  additional  cusp  on  each  claw,  neither  the  fingers  nor 
the  toes  are  prorided  with  a  spine.  Body  finely  granular,  vrith 
scattered,  slightly  enlarged  tubercles.  The  interorbital  space  is 
rather  deeply  concave,  without  transverse  series  of  tubercles ;  crown 
of  the  head  compressed,  with  a  raised  line  on  each  side,  the  two 
lines  converging,  and  meeting  at  a  very  acute  angle  in  the  vertebral 
line^  where  they  are  lost.  A  raised  line  or  fold  of  the  skin  crosses 
the  temple  and  is  continued  along  the  middle  of  the  side  of  the 
body  to  the  root  of  the  tail.  Tail  very  short,  not  prehensile,  shorter 
than  the  lower  leg  with  the  toes.  Light  yellowish,  with  a  straight 
brownish  band  running  along  the  middle  of  the  side  below  the  raised 
line ;  two  other,  narrower  and  less  dark  bands  run  parallel  to  the 
former,  above  and  below  it.  Upper  edge  of  the  tail  sharp  and  of  a 
yellow  colour. 

Total  length 40  millim. 

Taa    6      „ 

Two  female  specimens,  both  young,  the  smaller  only  28  millim. 
long. 

PSAMliOPHYLAX  VARIABILIS.      (Plate  XXXV.) 

In  general  habit  similar  to  Psammophylax  rhomb  eaius,  but  with  the 
coloration  of  a  Psammophis. 

Vertical  shield  rather  elongate,  with  slightly  concave  lateral 
margins,  longer  than  the  two  irontals  together  and  as  lone  as  the 
occipital.  Astral  reachine  to  the  upper  surface  of  the  head ;  loreal 
square ;  anteocular  single,  mrge,  extending  to  the  upper  surface  of 
the  head,  but  not,  or  but  barely,  reaching  the  verticiu.  Two  post- 
oculars.  Two  pairs  of  chin-shields,  the  anterior  in  contact  with 
five  lower  labials.  Eight  upper  labials,  the  fourth  and  fifth  entering 
the  orbit.  Temporals  small,  generally  one  in  front  and  in  contact 
with  both  postoculars,  the  succeeding  temporals  rather  irregularly 
disposed.  Scales  in  17  rows.  Ventrals  157  or  169  ;  anal  bifid; 
subcaudals  57  or  55. 

Ground-colour  an  olive-brown ;  body  with  straight  bands  pro- 
duced by  a  somewhat  different  shade  of  the  ground-colour,  and 
bordered  by  narrow  black  or  white  lines :  one  of  these  bands  starts 
from  the  occiput  and  occupies  the  middle  of  the  back,  another  from 
behind  the  eye  and  runs  along  the  side  of  the  body.  The  vertebral 
series  of  scales  is  black,  each  with  a  yellow  central  line ;  the  fifth 
outer  series  of  scales  is  likewise  black,  but  the  yellow  line  occupies 
the  upper  margin  of  each  scale.  A  greenish-white  line  runs  along 
the  meeting  edges  of  the  two  outermost  series  of  scales*  Upper 
part  of  the  head  uniform  brown ;  upper  labials  greenish  white ; 
lower  parts  greenish. 

Proc.  Zool.  Soc— 1892,  No.  XXXVIII.  38 
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This  is  the  coloration  of  two  specimens;  a  third  is  nniform 
greenish  olive.  This  specimen  has  also  two  small  temporals  in  firoat 
and  in  contact  with  the  postocnlars.     Ventrals  163;  subcaudals  60. 

Another  variety,  also  represented  by  a  single  specimen,  is  uniform 
black  above,  lower  parts  dull  greenish.  Ventrals  162 ;  subcaudals 
ca.  44  (tail  slightly  mutilated). 

Total  length  24^  in.,  of  which  the  tail  takes  5  and  the  head  |  in. 

Rana  nyas&s. 

Vomerine  teeth  in  two  nearly  straight,  or  slightly  oblique  series 
between  the  hinder  part  of  the  small  choansd.  Snout  moderate, 
rather  pointed;  tympanum  two  thirds  of  the  area  of  the  eye. 
Fingers  slender,  the  two  inner  ones  subequal ;  toes  very  slender,  the 
fourth  rather  shorter  than  the  distance  between  the  vent  and 
tympanum,  two-thirds  webbed.  Subarticular  tubercles  almost 
absent ;  inner  metatarsal  tubercle  small,  short,  no  outer  one.  If 
the  hind  limb  be  carried  forward  along  the  body,  the  tibio-tarsal 
articulation  reaches  far  beyond  the  snout.  Skin  of  the  back  with 
numerous  short,  irregular,  undulated  folds,  passing  into  small 
tubercles  behind ;  abdomens  mooth.  Upper  parts  uniform  blackish 
brown ;  abdomen  whitish,  largely  marbled  with  dark  brown ;  throat 
nearly  entirely  dark  brown. 

Length  of  bodv 27  lines. 

„        hind  limb 53    „ 

„        fourth  toe 17    „ 

One  specimen. 


4.  On  Zeuglodont  and  other  Cetacean  Remains  from  the 
Tertiary  of  the  Caucasus.  By  R.  Lydekker,  B.A.^ 
F.Z.S. 

[Beoeived  September  3, 1892.] 
(Plates  XXXVI.-XXXVIII.) 

The  specimens  forming  the  subject  of  the  present  communication 
were  broueht  from  Russia  by  my  friend  Mr.  A.  Smith  Woodward, 
to  whom  they  had  been  lent  by  Prof.  H.  Sjogren,  of  Upsala,  for  the 
purpose  of  examination  and  description.  They  were  ontained  from 
a  Tertiary  deposit,  in  company  with  a  number  of  fish-remains,  in 
the  Caucasus. 

The  bones  are  in  a  fine  state  of  preservation,  and  before  cleaning 
were  coated  with  a  clayey  matrix,  among  which  were  numerous 
plates  of  selenite ;  the  nature  of  the  matrix  thus  suggesting  a  deposit 
very  similar  in  character  to  our  own  London  Clay.  The  specimens 
comprise  several  fragments  of  jaws,  numerous  more  or  less  imperfect 
vertebree,  and  a  single  humerus;  all  evidently  belonging  to  Ce- 
taceans (assuming  that  the  Zeuglodonts  are  rightly  included  in  that 
group).     The  vertebree  and  jaws  indicate  that  we  have  to  do  with 
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tbree  distinct  fomifl,  one  of  which  was  a  Zeuglodont,  the  second  a 
more  typical  Cetacean  of  relatively  small  size«  and  the  third  a  still 
smaller  dolphin-like  Cetacean.  The  Zenglodont  remains  indicate 
a  Tery  small  species. 

In  regard  to  the  probable  age  of  the  deposit^  it  may  be  observed 
that  although  Zeaglodonts  occur  in  America  in  the  Middle  Eocene, 
and  in  England  in  the  lower  part  of  the  Upper  Eocene  (Barton  beds), 
in  Malta  they  are  found  in  the  Miocene,  where  one  of  the  forms  is 
of  very  small  size.  Moreover,  since,  with  the  exception  of  Zeuglodon 
and  Squalodon,  together  with  the  problematical  Balanoptera  (?) 
juddi,  Whales  are  unknown  in  the  Eocene,  while  we  have  two 
distinct  forms  in  addition  to  the  Zeuglodon  from  these  deposits, 
it  might  seem  that  the  age  of  the  latter  is  Miocene  rather  than 
Eocene.  So  far  as  it  goes,  the  evidence  of  the  Zeuglodon  might 
be  in  favour  of  the  same  view,  since  such  a  small  form  as  the  one 
before  us  might  weU  be  one  of  the  last  waning  representatives  of 
its  race. 

With  these  preliminary  remarks,  I  proceed  to  the  consideration  of 
the  specimens  themselves. 


I.  Zeuglodon  caucasicus,  sp.  nov. 

The  Zeuglodont  remains  comprise  the  hinder  part  of  a  left 
mandibular  ramus  containing  four  teeth  (PI.  XXXVI.  fig.  1), 
another  fragment  of  a  jaw  with  dve  broken  teeth,  a  left  humerus 
(PL  XXXVI.  fig.  2),  and  an  imperfect  caudal  vertebra  (PI.  XXXVL 

fig.  3). 

The  Zeuglodont  nature  of  the  figured  jaw  is  shown  by  the  teeth, 
in  which  the  serrations  are  as  fully  developed  on  the  anterior  as  on 
the  posterior  border,  thus  differentiating  the  specimen  from  the 
Squidodonts.  The  jaw  is  relatively  deeper  than  in  the  so-called 
Zeuglodon  hgdrarchus  ^  of  North  America,  but  the  chief  peculiarity 
of  the  specimen  is  its  small  size,  which  at  once  distinguishes  it  from 
the  American  form. 

The  humerus  (PI.  XXXYi.  fig.  2)  agrees  in  relative  size  with  the 
jaw,  its  total  length  being  only  4'4  inches,  whereas  the  corresponding 
bone  of  i^.  hydrarehus  preserved  in  the  Museum  at  Haarlem  measures 
8*6  inches  ^.  In  character  both  specimens  agree  very  closely,  although 
the  European  example  is  distinguished  by  the  greater  development 
of  the  deltoid  crest  (<f),  the  more  oblique  form  of  the  head  (A),  and 
the  less  upward  extension  of  the  great  tuberosity  (t) ;  the  upward 
extension  of  this  tuberosity  in  the  Caucasian  specimen  is,  however, 
at  least  parti v  due  to  the  effect  of  crush.  Both  bones  are  distin- 
guished by  the  large  size  of  the  head,  the  compressed  form  of  the 

1  Barnes  and  Qaudry  re^rd  this  form  as  the  female  of  the  larger  Z,  cetoides, 
bat  Oope  (Amer.  Nat.  18^,  p.  602),  who  alludes  to  it  as  Z.  brachyapondylust 
considers  that  it  may  belong  to  a  distinct  genus — Doryodon,  That  genus  is 
^rpicflJly  represented  by  the  small  Doryodon  m^mamt  Leidy. 

^  There  is  a  oast  of  this  bone  in  the  British  Museum. 
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shaft,  and  the  circamstanoe  that  the  radios  and  nlna  articulated  to  the 
distal  end  hy  means  of  two  slightly  convex  facets  set  oUiquely  to  each 
other,  the  one  heing  anterior  and  the  other  posterior.  It  is  quite  evident 
that  there  was  hut  little,  if  any,  movement  hetween  the  humems  and 
the  radius  and  ulna,  and  that  the  whole  limb  formed  a  paddle  strictly 
comparable  to  that  of  modem  Cetaceans,  although  probably  somewhat 
less  specialized. 

The  peculiar  structure  of  the  humerus  induces  me  to  take  this 
opportunity  of  making  a  few  observations  as  to  the  systematic  ' 
position  of  ZetMlodon.     It  will  be  remembered  that  in  a  recent 
memoir  Prof.  D'Arcy  Thompson  ^  has  endeavoured  to  show  that 
these  animals,  in  place  of  being  Cetaceans,  have  ''the  closest 

Possible  relation  with  the  Pinnipedes."  In  that  memoir  the  author 
as  shown  a  wise  discretion,  from  his  point  of  view,  in  making  no 
reference  to  the  humerus.  If  that  bone  be  compared  with  the 
humerus  of  a  Seal  it  will  be  found  that,  beyond  the  fact  that  both 
have  a  strongly-developed  deltoid  crest,  there  is  not  the  most  remote 
resemblance  between  the  two;  the  humerus  of  a  Seal  having 
condyles  like  those  of  any  ordinary  mammal.  On  the  other  hand,  I 
submit,  that  between  the  Zeuglodont  and  Cetacean  humerus  there 
is  a  very  pronounced  general  resemblance ;  both  having  a  very  large 
head,  directed  outwardly  in  the  natural  position,  a  more  or  less 
flattened  shaft,  and  the  distal  end  terminating  in  fore-and-aft  facets 
for  the  radius  and  ulna.  It  is  true  that  in  the  Zeuglodonts  the  head 
is  relatively  smaller,  the  shaft  longer  and  more  flattened,  and  the 
distal  facets  more  rounded  than  in  modern  Cetaceans ;  while  the 
latter  have  lost  the  distinct  deltoid  crest  of  the  Zeuglodonts,  and  the 
two  tuberosities  have  become  confluent.  These  differences  appear, 
however,  to  me  to  be  precisely  those  which  we  should  expect  to  meet 
with  in  a  generalized  form  ;  and  how  it  is  possible  to  imagine  that 
an  animal  with  a  humertis  of  this  type,  and  a  true  paddle,  in  place 
of  an  ordinary  fore  limb,  can  have  ''  the  closest  possible  relation  *' 
with  the  Seals,  passes  my  comprehension. 

I  do  not  propose  to  discuss  all  the  points  raised  in  Prof.  Thompson's 
memoir,  but  it  appears  to  me  that  several  of  the  characters  he 
refers  to  as  distinguishing  the  Zeuglodonts  from  typical  Cetaceans 
and  allying  them  to  the  Seals  are  likewise  merely  generalized 
features.  For  instance,  the  presence  of  a  large  spine  and  a  small 
coracoid  process  in  the  Zeuglodont  scapula  appear  clearly  to  come 
under  this  category,  for  I  think  few  will  deny  that  the  enormous 
coracoid  of  the  ordinary  Cetacean  is  an  acquired  and  not  an  inherited 
character,  and  the  loss  of  the  spine  is  assuredly  so.  Then,  again, 
the  cervical  vertebrae,  with  their  elongated  centra,  small  lateral 
canals,  and  approximated  upper  and  lower  transverse  processes, 
although  undoubtedly  very  like  those  of  a  Seal,  appear  to  me  to  be 
merely  another  instance  of  the  generalized  characters  of  the 
Zeuglodonts.  In  confirmation  of  this  I  may  mention  that  Prof. 
Cope '  has  recently  figured  the  cervical  vertebrae  of  an  undoubted 

^  Stud.  Mus.  Dundee,  vol  L  art  9  (1890). 
'  Amer.  Nat  1890,  p.  605,  fig.  2. 
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Cetacean  (RiscodetpMmti)  from  the  American  Miocene,  in  which 
the  Tertebrse  have  much  longer  centra  than  ordinary,  with  the 
lateral  canal  small  and  nearly  circular,  and  the  roots  of  the  transverse 
processes  approximated.  Indeed,  Prof.  Cope  speaks  of  the  Cetacean 
m  qnestion  as  haying  "  a  neck  like  that  of  a  Seal  in  proportions." 

I  am  therefore  of  opinion  that,  instead  of  being  nearly  allied  to 
the  Seals,  Zeuglodon  has  much  more  the  characters  of  a  very 
generalised  Cetacean  ;  and  that,  if  it  should  be  found  impossible  to 
include  it  in  the  Cetacean  order,  it  will  have  to  form  an  order  by 
itself. 

Revertmg  to  the  consideration  of  the  specimens  from  the  Caucasus, 
I  have  to  mention  that  I  have  merely  figured  the  imperfect  caudal 
vertebra  represented  in  PI.  XXXVI.  fig.  3,  which  I  believe  to  be 
referable  to  Zeuglodon^  in  order  to  show  its  marked  difference  from 
the  caudal  vertebra  represented  in  PI.  XXXVII.  fig.  2. 

With  regard  to  the  question  of  species,  I  have  first  of  all  to  mention 
that  the  Caucasian  Zeuglodont  is  certainly  distinct  from  the  larger 
American  forms,  and  likewise  from  the  Egyptian  ones  described  oy 
Prof.  Dames  \  which  may  be  specifically  identical  with  the  former* 
The  Malta  Zeuglodon  has  received  no  distinct  name.  Of  other 
named  forms,  Z,  wanklyni,  Seeley ',  from  the  Barton  beds,  which  is 
founded  on  an  unfigured  skull  now  not  forthcoming,  is  sufficiently 
distinguished  by  its  superior  size — one  of  the  teeth  measuring  1| 
inch  in  length.  Z,  vasconutn,  Delfortrie ',  from  the  Eocene  of  France, 
is  also  a  large  species,  founded  upon  the  evidence  of  a  tooth.  There 
are  also  Z,  pauUoni^  firandt  ^  from  the  Eocene  of  Russia,  and  Z» 
puschii,  Brandt  \  from  that  of  Poland ;  both  these  were  founded 
upon  vertebrae,  and  appear  to  have  been  large-sized  species.  The 
other  European  form  is  Z,  vredense,  Landois  ^  from  the  Eocene  of 
Westphalia,  but  this  is  not  sufficiently  characterized  to  admit  of  its 
being  at  present  regarded  as  a  distinct  species.  Kokenodon  onomata^ 
Hector  *,  from  the  Eocene  of  New  Zealand,  and  Zeuglodon  harwoodi. 
Sawyer  ^  from  the  Eocene  of  South  Australia,  are  both  large  species 
of  Zeuglodon.  The  reference  to  Dorgodon  pggm€eu$,  Leidy,  from 
the  Eocene  of  South  Carolina,  which  would  appear  from  its  name 
to  be  a  very  small  Zeuglodont,  I  have  not  been  able  to  find. 

Although  I  cannot  be  assured  of  the  specific  distinctness  of  the 
present  form  from  the  last-named  species,  yet,  as  it  is  inconvenient 
to  allude  to  it  without  a  separate  name,  I  propose  to  call  it  pro- 
visionally Z.  caucasicw,  its  aistinctive  character  being  its  small  size, 

1  SiUber.  Ak.  Wise.  vol.  vi.  p.  130  (1883). 

'  Quart  Joum.  GeoL  Soo.  vol  xxxii.  p.  428  (1B76). 

'  Act  Soo.  Liim.  Bordeaux,  vol.  ix.  p.  115  (1873). 

«  BulL  Acad.  St  P^tersbourg,  vol.  xix.  column  246  (1874), 

*  Corroip.  Nat  Hist  Ver.  preusa.  BheinL  1884,  p.  49. 

«  Trans.  N.  ZeaL  Inst  vol  xiiL  p.  436  (1881). 

^  Proo.  Linn.  Soc.  N,  S.  W.  vol.  v.  p.  298  (1881). 
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II.  Undetermined  Cetacean. 
(?  PlatanisHdiB.) 

The  second  species  in  the  collection  is  represented  by  an  asaodated 
series  of  fonr  cervical,  and  the  first  dorsal,  a  lumbar,  and  a  caadal 
Tcrtebra ;  one  of  the  cerricals  being  represented  in  PL  XXXVII.  figs. 
1,1a,  and  a  caudal  in  figs.  2,  2  a  of  the  same.  The  vertebrse  indicate 
a  Whale  of  the  approximate  size  of  the  existing  Beluga,  with  the  last 
four  cervical  YertebrsB  free  and  of  moderate  length,  and  the  lumbars 
and  caudals  likewise  of  medium  elongation.  The  form  of  both  the 
cervical  and  caudal  vertebrse  shows  that  these  specimens  are  not 
referable  to  Zeuglodon  caucasicus.  The  cervical  vertebra  are 
represented  by  their  centra,  with  the  roots  of  the  transverse  pro- 
cesses attached ;  the  figured  example  having  a  width  of  3*1  inches, 
a  height  of  2*2  inches,  and  an  inferior  length  of  1  inch.  The  lumbar 
has  a  length  of  2*3  inches,  and  a  width  of  2*6  inches  across  the 
anterior  face  of  the  centrum. 

With  regard  to  their  affinity,  it  is  clear,  in  the  first  place,  that,  as 
they  belong  neither  to  Monodon  or  DelphinapteruSy  they  cannot  be 
referred  to  any  other  existing  genera  of  Delphinida,  in  all  of  which 
the  first  two  cervicals  are  united,  and  the  remainder  extremely  short, 
and  generally  more  or  fewer  of  them  anchylosed.  Free  cervicals 
occur  in  the  existing  BaUenoptera,  Meffaptera,  and  Rhae^anectet, 
and  the  extinct  Cetotherium,  The  small  size  of  the  specimens 
renders  it,  however,  somewhat  improbable  that  they  belong  to  the 
BaltenidcB  ;  and  to  this  it  may  be  added  that  they  differ  in  certain 
respects  from  those  of  Balienoptera.  Moreover,  we  have  no  definite 
evidence  of  the  occurrence  of  Baleen  Whales  in  the  Lower  Miocene, 
to  which  it  is  quite  probable  that  the  Caucasian  strata  may  belong* 
The  existing  Platanistidce  and  the  numerous  fossil  forms  referred 
by  Prof.  Cope  to  that  family  all  have  free  cervicals,  and,  from  the 
resemblance  of  the  present  specimens  to  some  of  the  Miocene  American 
representatives  of  that  group  described  by  that  writer,  I  am  inclined 
to  think  that  they  should  be  referred  to  the  same  family.  The 
resemblance  appears  to  be  closest  with  the  series  of  vertebras  figured ' 
as  Ixacanthusy  and  I  am  by  no  means  certain  that  the  Caucasian 
specimens  do  not  indicate  a  member  of  the  same  genus,  of  rather 
larger  size  than  its  typical  representative.  Still,  however,  I  do  not 
propose  to  make  any  definite  determination,  leaving  the  matter  with 
the  expression  of  my  opinion  that  the  specimens  probably  belong  to 
the  Piatanistidce. 

III.  Iniopsis  caucasica  (n.  g.  et  sp,). 

The  third  Caucasian  Cetacean  is  indicated  typically  by  the  hinder 

portion  of  a  cranium,  and  also  by  some  fragments  of  jaws  and  several 

vertebrae  probably  referable  to  the  same  form.     It  is  much  m- 

ferior  in  size  to  the  preceding,  and  was  of  rather  smaller  dimensions 

than  the  existing  Inia :  that  is  to  say,  its  total  length  was  some  six 

feet. 

>  Ck)pe,  Amer.  Nat.  1890,  p.  603,  fig.  1. 
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The  portion  of  the  cranium  is  represented  from  the  upper  surface 
in  PI.  XXXVIII.  fig.  2,  and,  although  somewhat  crushed^  is  in  a  &ir 
state  of  preserration.  Alongside  the  Caucasian  specimen  there  is  re- 
presented (fig.  1)  the  corresponding  portion  of  the  cranium  of  an  ex- 
tinct Cetacean  from  theTertiary  of  Argentina^  described  hy  Burmeister  ^ 
under  the  name  of  Pontisies  rectifrons  (Bravard),  which  belongs  to 
the  PiataniititUe.  A  comparison  of  the  figures  will  show  the  close 
relationship  of  the  two  forms  at  a  glance.  This  is  especially  mani- 
fested by  the  form  of  the  maxillary  foss®  lying  on  the  two  sides  of 
the  narial  aperture.  In  both  the  fossils,  as  well  as  in  the  existing 
Stenodelphu '  and  Jnta,  these  fossae  are  characterized  by  their  depth 
and  their  squared  posterior  borders,  which  run  close  up  to  the 
parieto-ocdpital  suiface.  On  the  other  hand,  in  the  Delphinida 
these  fossee  are  shallower,  and  shelve  upwards  towards  the  occiput, 
where  they  terminate  gradually  in  a  curved  border. 

The  fragment  of  jaw  represented  in  PI.  XXXVII.  figs.  3, 3  a  is  one 
of  a  pair,  and  is,  I  think,  a  portion  of  the  rostral  region  of  the  left 
maxilla.  It  contains  13  dental  alveoli  in  the  space  of  5  inches,  and 
is  of  a  long  and  slender  form.  The  alveoli  are  laterally  compressed* 
These  jaws  have  a  great  resemblance  to  those  of  the  European 
Miocene  Schizodelphis  sulcatua ',  in  which  the  dental  alveoli  have 
the  same  compressed  form.  If,  however,  as  I  think  probable,  they 
belong  to  the  form  under  consideration,  it  is  quite  evident  that  they 
cannot  be  referred  to  Schizodelphis,  that  genus  (although  placed 
among  the  Platanistidai)  having  the  maxillary  fossae  of  the  ordinary 
Dolphin-like  form. 

The  vertebrae  do  not  call  for  any  notice  beyond  the  bare  mention 
that  the  centrum  of  a  lumbar  measures  1*3  inch  in  length  and  1 
inch  in  width. 

Compared .  with  J/ua,  the  Caucasian  cranium  differs  in  the 
>  absence  of  the  high  prominence  behind  the  nares,  in  the  smaller 
development  of  the  ridges  bounding  the  maxillary  fossae,  and  in  the 
less-inclined  occiput.  Assuming  that  the  lower  jaw  belongs  to  the 
same  form,  the  teeth  will  also  cUffer  in  their  relatively  smaller  size 
and  lateral  compression. 

In  many  respects  the  fossil  skull  is  more  like  Stenodelphis,  but 
the  maxillary  fossae  are  deeper,  with  more  prominent  borders ;  while 
the  recent  form  has  not  the  large  and  well-defined  square  surface 
behind  the  nares  between  these  fossae.  The  teeth  of  Stenodelphis 
are,  moreover,  cylindrical. 

In  Pontistes  the  occipital  surface  is  more  inclined  forwards  than 
in  the  Caucasian  fossil,  and  the  space  between  the  fossae  behind  the 
nares  is  also  narrower.  The  dental  alveoli  are,  however,  elliptical 
in  both.  A  much  larger  form  has  been  described  by  Burmeister  * 
from  the  Argentine  Tertiary  under  the  name  of  Saurodelphis  argent 

^  Ann.  Hub.  Buenos  Ajres,  vol.  iii.  p.  138,  pi.  iL  (1885). 
^  The  name  Pantoporia  being  preoccupied,  it  is  neoeesary  to  adopt  the  later 
Steno€Ulpkis. 
^  Geiraifli  ZooL  et  Pal.  Fran9ai8e8,  2nd  ed.  pL  IxxdiL 
*  Sd  An.  Mur.  Buenos  Ayres,  yoL  iii.  p.  451  (1891). 
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(Mtw,  dumcteriied  b^  the  mat  li 
extreme  compreuion  of  the  dental  ai 
more  like  that  of  the  Caucasian  fouil 
not  the  square  flit  surface  behind  t 
alreoli  are  quite  different  from  those 

None  of  the  other  fossil  forma  r 
which  the  skulls  are  known,  have  tli 
type  ;  and  I  accordingly  regard  the 
new  genus  and  species,  for  which 
eameariea. 

The  evidence  that  the  Plalmittid 
been  gradnally  accumnlating ;  but 
hitherto  referred  to  that  group  have  i 
occurrence  of  a  form  bo  closelj  allied 
in  Russia  is  therefore  a  matter  of  cod 
ation  with  the  North-American  Tei 
significant,  and  suggests  that  both 
orinnally  a  wide  distribution. 

P.S. — Since  this  paper  was  in  type  I 
a  copy  of  an  article' in  which  the 
Caucasus  are  assigned  to  the  Eocene. 
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Fig.  3.  InfenoT  BBpect  of  imperfect  caudal 
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FigB,  2,2a.  Anterior  and  inferior  aBpeota 
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Pmto  XXX 

Fig.  1 .  Frontal  aspect  of  imperfect  craniuii 

BurmeiBter) 
Fig.  2.  Oorreaponding  riew  of  imperfeot  cr 

5.  Descriptions  of  some  new  0 
Phytophagous  Coleoptera 
Mabtin  Jacobt,  F.E.S. 

[Beoeived  Sept«ml 

(Plate  XX} 

But  little  is  known  at  present  of  tl 

Madagascar,  especinlly  so  far  aa  the 

and  it  is  probable  that  many  interest 

'  Meddel.  Upaala  UniT.  Hin.-Qeol.  I 
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carefol  explorer  who  does  not  devote  his  attention  only  to  the  larger 
and  more  showy  species.  The  present  descriptions  are  drawn  from 
A  small  collection  which  I  have  lately  received  from  Mr.  Sikora,  who 
makes  the  stndy  of  this  large  island  his  aim.  All  the  types  are 
contained  in  my  collection. 

Lema  rugicolli8»  n.  sp. 

Sahcylindrical,  entirely  dark  piceous ;  antennae  short  and  robust ; 
thorax  subcylindrical,  coarsely  punctured  anteriorly ;  elytra  very 
closely  and  strongly  punctatenstriate,  the  interstices  costate  at  the 
apex»  the  ninth  row  of  punctures  entire. 

Length  2  lines. 

Of  parallel,  subcylindrical  shape ;  nearly  black,  the  head  not  con- 
stricted behind,  the  vertex  very  finely  punctured ;  eyes  moderately 
deeply  notched,  subocular[grooves  not  very  deeply  marked ;  clypeus 
and  iabrum  obscure  fulvous ;  antennee  scarcely  extending  beyond 
tbe  base  of  the  thorax,  black,  the  terminal  joints  gradually  and 
strongly  widened  and  thickened ;  thorax  longer  than  broad,  sub- 
cylindrical,  widened  at  the  middle,  without  a  basal  sulcation,  the 
surface  coarsely  punctured  anteriorly,  finely  and  closely  towards  the 
base,  the  middle  of  the  disc  with  a  longitudinal  depression  extending 
to  the  base,  where  it  ends  in  a  fovea ;  elytra  with  closely-approached 
rows  of  deep  punctures,  the  latter  also  closely  placed,  the  interstices 
at  the  sides  and  apex  longitudinally  costate ;  underside  very  sparingly 
clothed  with  greyish  pubescence ;  posterior  femora  not  extending  to 
the  end  of  the  abdomen. 

The  shape  and  structure  of  the  thorax,  the  sculpturing,  and  the 
uniform  dark  colour  of  this  species  will  distinguish  it  from  any  of 
its  allies  from  the  same  locality. 

Lema  madagascariensis,  n.  sp. 

Obscure  piceous,  the  base  of  the  head  obscure  fulvous ;  antennae 
yery  short ;  thorax  nearly  impunctate,  trifoveolate ;  elytra  with  basal 
depression,  strongly  and  rather  distantly  punctate-striate,  the  inter- 
stices smooth,  costate  at  the  apex. 

Length  2  lines. 

Head  elongate,  finely  rugose  and  pubescent,  the  vertex  fulyous 
with  a  central  longitudinal  groove,  the  supraorbital  grooves  rather 
indistinct ;  clypeus  with  a  transverse  row  of  punctures ;  palpi  fulvous; 
antennae  very  short,  extending  only  to  the  base  of  the  thorax; 
thorax  subquadrate,  rather  broader  than  long,  the  anterior  angles 
distinctly  tuberculate,  the  disc  extremely  closely  and  finely  punctured, 
the  basal  sulcus  deep,  the  space  behind  it  with  a  transverse  ridge, 
the  anterior  portion  with  a  very  short  transverse  groove  at  the  sides, 
the  middle  of  the  disc  with  two  short  elongate  foveae,  and  another 
at  the  centre  of  the  sulcus ;  scutellum  truncate  at  the  apex ;  elytra 
with  a  short  depression  below  the  base  near  the  suture,  brownish 
aeneous,  deeply  and  strongly  punctate-striate,  the  punctures  rather 
distantly  placed,  the  9th  row  entire ;  the  interstices  smooth,  costate 
at  the  apex ;  underside  very  dark  fulvo-piceous,  thinly  pubescent, 
1^  more  distinctly  dark  fulvous. 
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Allied  to  L.  €Bnea,  Ltc.,  bnt  of  different  ooloratioD,  and  distin- 
guished by  the  veiy  short  antennas  and  the  scolptore  of  the  elytra. 

Cryptocephalus  scutellatus,  n.  sp« 

Robust,  broad,  black,  above  fulvous,  head  finely  strigose,  thorax 
impunctate,  scutellum  black ;  elytra  strongly  and  r^ularly  punctate- 
stnate,  a  spot  on  the  shoulder  and  the  extreme  basal  and  sutnral 
margins  black. 

Length  2|-3|  lines. 

Head  finely  strigose-punctate,  fulvous ;  the  eyes  large,  but  slightly 
indented ;  the  antennae  two-thirds  the  length  of  the  body,  black,  the 
lower  four  joints  fulvous,  the  third  and  fourth  joints  equal ;  thorax 
proportionately  long,  strongly  narrowed  anteriorly,  the  sides  nearly 
straight,  strongly  deflexed,  the  surface  entirely  impunctate,  the 
posterior  margin  finely  dentate,  narrowly  black,  the  median  lobe 
toothed,  bisinuate ;  scutellum  one  half  longer  than  broad,  black, 
shining,  its  apex  broadly  rounded ;  elytra  not  wider  at  the  base 
than  the  thorax,  fulvous,  with  deep  and  regular  rows  of  punctures, 
of  which  the  five  inner  ones  do  not  extend  to  the  base,  the  first 
and  second  rows  are  very  short  and  joined  at  the  apex,  the  sixth 
and  seventh  rows  are  also  abbreviated  at  some  distance  before  the 
apex ;  a  small  black  spot  is  placed  on  the  shoulders,  the  extreme 
basal  and  sutural  margins  are  likewise  of  that  colour;  under- 
side and  pygidium  black,  clothed  with  long  yellowish  pubescence ; 
the  presternum  ends  in  a  blunt  projection  in  the  male,  but  is 
broadly  truncate  in  the  female. 

Three  specimens  are  contained  in  my  collection. 

Cryptocephalus  dohrni,  n.  sp.     (Plate  XXXIX.  fig.  1.) 

filack,  thickly  pubescent  below,  the  thorax  and  legs  fulvous,  the 
former  finely  punctate;  elytra  metallic  green,  strongly  punctate- 
striate,  the  interstices  finely  transversely  rugose  ;  tarsi  black. 

Length  2|  lines. 

Rather  broad  and  robust,  the  head  closely  punctured,  greenish 
black,  the  space  between  the  eyes  clothed  with  greyish  pubescence ; 
the  antennae  extending  scarcely  to  half  the  length  of  the  elytra, 
black,  the  basal  joint  fulvous,  the  sixth  and  foUowine  joints  slightly 
widened  ;  thorax  twice  and  a  half  broader  than  long,  the  sides 
rather  strongly  deflexed,  the  lateral  margin  slightly  rounded,  the 
surface  opaque,  fulvous,  very  minutely  and  closely  punctured ; 
scutellum  black,  not  longer  than  broad,  its  apex  truncate,  the  base 
with  a  fovea ;  elytra  parallel,  pale  green,  distinctly  punctate-striate, 
the  interstices  very  finely  transversely  rugose  and  sparingly  clothed 
with  shopt  silvery  pubescence ;  underside  densely  pubescent,  black, 
as  also  the  tarsi,  the  legs  fulvous,  the  last  abdominal  segment  with 
a  deep  round  fovea ;  prostemum  broad,  flat,  densely  clothed  with 
greyish  pubescence. 

The  elytra  in  this  species,  of  which  I  received  a  single  specimen^ 
are  but  slightly  metallic  and  have  a  silky  appearance  on  account  of 
the  fine  pubescence  and  rugose  or  finely  wrinkled  interstices. 
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EULTCHIVS  NI6RITARSI8,  R.  Sp. 

Folvons,  the  terminal  joints  of  the  antennce  and  the  tarsi  hiack  ; 
thorax  rather  sparingly  punctured  ;  elytra  strongly  punctate-striate ; 
femora  dentate. 

Length  2  lines. 

Head  finely  and  sparingly  punctured,  the  vertex  convex ;  dypens 
finely  rugosely  punctate,  separated  from  the  face  hy  a  transverse 
groove,  eyes  surrounded  hy  a  Tery  narrow  sulcus ;  antennae  extending 
a  little  heyond  the  hase  of  the  elytra,  fulvous,  the  apical  five  joints 
hlack,  strongly  dilated  and  transverse,  the  third,  fourth,  and  fifth  joints 
equal,  the  sixth  shorter  ;  thorax  transverse,  the  sides  rounded,  the 
anterior  angles  rather  acutely  produced,  the  surface  finely  and  not 
very  closely  punctured  on  the  disc ;  elytra  not  depressed  helow  the 
hase,  distinctly  punctate-striate,  the  punctures  much  finer  towards 
the  apex ;  femora  with  a  small  tooth ;  the  extreme  apex  of  the  tihisD 
and  the  tarsi  hlack. 

This  species,  like  E.  dorsalis,  Duv.,  differs  from  the  type  in  having 
armed  femora;  the  transverse  apical  joints  of  the  antenn®  are, 
however,  typical.  The  hlack  tarsi  and  general  system  of  coloration 
separate  the  present  insect  from  the  other  two  known  species. 

Pheloticus  rrunneus,  n.  sp.    (Plate  XXXIX.  fig.  2.) 

firoadly  ovate,  rohust,  dark  fulvous ;  the  antennae  (basal  joints 
excepted),  the  knees,  and  the  apex  of  the  tibiae  black;  thorax 
subconical,  very  sparingly  and  finely  punctured ;  elytra  finely 
punctate-striate  anteriorly  only ;  femora  minutely  toothed. 

Length  3^  lines* 

Head  impunctate,  the  eyes  with  a  very  narrow  sulcus  at  their 
inner  margin,  rather  deeply  notched,  the  epistome  not  separated 
from  the  face  ;  jaws  black ;  antennae  slender,  filiform,  extending  to 
nearly  two-thirds  the  length  of  the  elytra,  black,  the  lower  four 
joints  fulvous,  the  third  and  fourth  joints  equal ;  thorax  subconical, 
narrowed  in  front,  the  sides  nearly  straight ;  the  disc  about  one 
half  broader  than  long,  with  a  few  fine  punctures  at  the  sides ; 
scutellum  smooth,  subpentagonal ;  elytra  much  broader  at  the  base 
than  the  thorax,  convex,  with  a  very  shallow  basal  depression ;  the 
shoulders  prominent,  bounded  within  by  a  longitudinal  depression  ; 
the  disc  with  a  few  rows  of  fine  punctures  distinct  only  anteriorly, 
nearly  obliterated  below  the  middle ;  underside  and  legs  fulvous, 
the  apex  of  the  femora  and  of  the  tibiae  as  well  as  the  claw.joint 
black  ;  femora  with  a  small  tooth  ;  tibiae  not  channelled,  the  four 
posterior  ones  deeply  emarginate  before  the  apex ;  claws  appen- 
diculate,  the  inner  division  very  short  and  pointed ;  prosternum 
slightly  longer  than  broad,  concave,  deeply  punctured,  the  thoracic 
episternum  strongly  conrex. 

A  rather  aberrant  species  and  not  typical  of  Pheloticus  or  allied 
genera,  apparently  allied  to  P.  seripunetatus,  Fairm.,  but  differing 
in  the  colour  of  the  antennae  aud  legs. 
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Pheloticvs  (T)  J&NEICOLLI8,  D.  sp.     (Plate  XXXIX.  fig.  4.) 

Below  obscure  SBneous,  the  abdomen  fuWous,  the  head  and 
thorax  greenish  eeneoos,  nearly  impunctate,  antennae  fnlvous;  elytra 
flavous,  strongly  punctate-striate,  the  sutural  and  lateral  margin 
and  a  discoidal  longitudinal  stripe,  not  extending  to  the  apex, 
greenish  seneous. 

Length  1|  line. 

Head  finely  and  distantly  punctured,  metallic  eeneous;  eyes  rather 
broadly  emarginate,  surrounded  by  a  very  narrow  sulcus  which 
extends  downwards  to  the  epistome,  which  is  separated  firom  the 
face  by  another  transverse  groove;  clypeus  broadly  subquadrate, 
impunctate,  labrum  fulvous ;  antennsB  filiform,  extending  to  about 
half  the  length  of  the  elytra,  pale  fulvous,  the  apex  of  the  terminal 
joint  black,  the  third  joint  distinctly  shorter  than  the  fourth,  the 
terminal  joints  slightly  thicker ;  thorax  twice  as  broad  as  long,  the 
sides  rounded,  narrowed  towards  the  apex,  narrowly  margined, 
the  anterior  portion  rather  strongly  deflexed,  the  surface  very 
sparingly  punctured,  metallic  greenish  aeneous ;  scutellum  tri- 
angular, fulvous,  its  apex  eeneous;  elytra  subcylindrical,  slightly 
broader  at  the  base  than  the  thorax,  with  a  shallow  depression  below 
the  base,  fulvous,  strongly  punctate-striate,  the  punctures  nearly 
disappearing  at  the  apex,  the  sutural  margin  narrowly,  the  lateral 
one  more  broadly  greenish  aeneous ;  a  longitudinal  stripe,  angnlate  at 
its  middle,  extends  from  the  middle  of  the  base  to  some  distance 
before  the  apex,  the  inner  margin  of  this  stripe  is  deeply  concave  at 
the  angulate  portion ;  breast  aeneous ;  abdomen  more  or  less  fulvous ; 
legs  flavouB,  the  femora  with  a  very  minute  tooth,  the  claws  appen- 
diculate,  the  inner  division  rather  long  and  acute,  the  prostemum 
broadly  subquadrate,  the  anterior  thoracic  episternum  convex* 

This  species,  which  I  have  only  provisionally  placed  in  Phelotieus, 
has  the  general  appearance  and  shape  of  a  species  of  Rhyparida  and 
does  not  quite  agree  with  any  genus  described  under  the  group  of 
Typophorince,  to  which  it  undoubtedly  belongs;  the  supra-ocular 
sulcus  is  very  narrow  and  placed  close  to  the  inner  margin  of  the 
eyes,  while  the  claws  may  almost  be  called  bifid  ;  in  one  specimen, 
probably  the  female,  the  thorax  is  still  broader  and  subangulate  at 
the  sides,  and  the  femora  and  knees  are  stained  with  piceous. 

Pheloticus(7)  bifasciatus,  n.  sp.    (Plate  XXXIX.  fig.  3.) 

Fulvous  or  obscure  piceous,  the  head  and  thorax  greenish,  the 
latter  remotely  but  strongly  punctured ;  elytra  strongly  punctate- 
striate,  fulvous ;  the  suture  narrowly,  the  lateral  margin  broadly,  and 
a  straight  discoidal  stripe  abbreviated  before  the  apex,  metallic 
green. 

Length  1|  line. 

Of  the  same  shape  as  the  preceding  species  and  of  similar  structure ; 
the  antennae  entirely  pale  fulvous,  the  thorax  distmctly  but  not 
closely  punctured  on  the  disc ;  the  elytra  without  a  basal  depression, 
and  with  a  broad  and  regular-shaped  discoidal  stripe,  pointed  at  its 
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lower  end  and  not  extending  to  the  apex,  the  lateral  margins  broadly 
metallic  green  as  far  as  the  middle  of  the  elytra,  the  femora  with  a 
Tery  minute  tooth,  slightly  stained  with  piceons ;  everything  else  as 
in  P.  aneicollis. 

Iyonoius  nigromaculatus,  n.  sp.    (Plate  XXXIX.  fig.  5.) 

Testaceous,  the  head  and  thorax  impunctate ;  elytra  finely  punctate- 
striate,  nearly  impunctate  near  the  apex,  the  extreme  lateral  margin 
and  a  small  spot  below  the  middle  black ;  femora  unarmed. 

Length  1  hue. 

Of  convex  and  subcylindrical  shape,  the  head  impunctate,  without 
any  grooves  or  depressions,  the  dypeus  not  separated  from  the  face, 
its  anterior  edge  concave,  the  eves  surrounded  by  a  narrow  sulcus ; 
the  antennsB  quite  extending  to  half  the  length  of  the  elytra,  flavous, 
the  basal  two  joints  thick  and  short,  of  equal  length,  the  third  and 
following  joints  more  slender,  the  terminal  ones  distinctly  incrassate; 
thorax  nearly  twice  as  broad  as  long,  subcylindrical,  the  sides  very 
strongly  denexed,  straight ;  the  anterior  marein  straight,  the 
posterior  one  rounded  and  widened  at  the  middle,  the  surface  im- 
punctate ;  elytra  slightly  widened  posteriorly,  strongly  convex,  with 
a  very  slight  depression  below  the  base,  the  shoulders  prominent, 
the  surface  finely  punctate-striate,  the  punctures  nearly  obsolete 
near  the  apex,  the  extreme  lateral  margin  and  a  small  spot  placed 
near  the  latter  below  the  middle  black  ;  underside  and  legs  flavous, 
the  last  tarsal  joint  and  the  claws  stained  with  black ;  femora 
unarmed,  claws  bifid ;  prosternum  widened  posteriorly. 

This  species  resembles  much  in  shape  those  of  the  genus  Paria 
and  also  of  Syagnu ;  on  account  of  the  unarmed  femora  and  bifid 
daws,  however,  I  have  placed  it  in  Ivongiut ;  in  some  specimens 
the  lateral  elytral  margin  is  of  the  flavous  or  testaceous  ground- 
colour. 

Rhembastus  dimidiaticornis,  n.  sp. 

Fulvous,  the  sixth  and  seventh  joints  of  the  antennsa  black,  thorax 
distinctly  punctured  on  the  disc ;  elytra  violaceous  blue,  distinctly 
punctate-striate,  the  apex  fulvous. 

Var.  a.  Elytra  flavous,  the  base,  suture,  and  an  oblique  band  at  the 
middle  obscure  fuscous. 

Var.  b.  Elytra  entirely  fulvous. 

Length  1|  line. 

Of  convex,  subcylindrical  shape ;  the  head  nearly  impunctate, 
fulvous ;  the  clypeus  not  separated  from  the  face ;  eyes  emarginate, 
widely  separated,  sulcate  above  their  inner  margin;  antennae 
scarcely  extending  to  half  the  length  of  the  elytra,  fulvous,  the 
sixth  and  seventh  joints  black,  the  terminal  ones  distinctly 
thickened,  the  first  and  second  joints  short,  almost  equal,  the 
second  and  third  joints  thinner,  equal ;  thorax  about  one  half 
broader  than  long,  narrowed  in  front,  the  sides  nearly  straight, 
the  surface  finely  and  sparingly  punctured  on  the  disc  only,  fulvous ; 
scutdlum  fulvous ;    elytra  broader  at  the  base  than  the  thorax, 
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obsoletely  depressed  transversely  below  the  base,  raiher  Btroo^j 
punctate-striate,  the  punctures  much  finer  posteriorly,  the  disc 
Tiolaceous,  the  extreme  apex  fulvous ;  underside  and  1^  fulvous ; 
femora  unarmed ;  claws  bifid ;  prostemum  dilated  postenorly. 

This  small  species  is  principdiy  distinguished  by  the  colour  of  the 
antennee  and  that  of  the  elytra;  the  varieties  do  not  show  any 
difiPerences  except  in  the  colour  of  the  upper  surface ;  the  unarmed 
femora  do  not  agree  with  the  definition  of  Rhembasius,  but  neither 
this  genus  nor  Ivongius  are  well  defined  by  the  author,  who  has  said 
nothing  about  the  sulcus  at  the  sides  above  the  eyes,  nor  does 
M.  Letevre  mention  this  character  in  his  diagnosis  of  the  genus.  On 
the  other  hand,  Ivongius,  which  agrees  in  the  unarmed  femora  with 
the  present  species,  is  described  by  von  Harold  as  having  the  clypeus 
separated  from  the  face,  which  is  not  the  case  in  the  insect  described 
here.  Ivongius  antennarius,  Har.,  agrees  very  nearly  with  it  (to  judge 
from  a  three-line  description),  but  is  described  with  a  smooth  thorax. 
JR.  pusillus,  Har.,  seems  to  be  another  closely  allied  species,  but 
differs  in  the  colour  of  the  antennse  and  of  the  head  and  uiorax. 

RHEMBAffTUSANTENNATUS,  U.  Sp. 

Reddish  fulvous ;  antennae  flavous,  the  sixth,  seventh,  and  apical  two 
joints  as  well  as  the  tarsi  black ;  thorax  sparingly  puncturea ;  elytra 
finely  and  distantly  punctate-striate. 

Length  1|  line. 

Head  impunctate,  the  eyes  surrounded  with  a  distinct  sulcus,  the 
vertex  with  a  longitudinal  groove,  clypeus  not  separated  from  the 
face  ;  jaws  black  ;  antennse  extending  to  half  the  length  of  the  elytra, 
flavous,  the  third  and  fourth  joints  equal,  the  sixth  and  seventh  and 
apical  two  joints  black,  the  latter  distinctly  thickened ;  thorax  one 
half  broader  than  long,  the  sides  straight,  the  surface  sparingly  and 
finely  punctured  at  the  disc,  the  sides  impunctate ;  elytra  convex, 
without  basal  depression,  finely  punctate-striate,  more  distinctly 
anteriorly  than  posteriorly,  the  shoulders  with  a  deep  depression 
within ;  femora  dentate,  tarsi  black,  claws  bifid. 

Principally  distinguished  from  other  nearly  similarly  coloured 
species  by  the  colour  of  the  antennse. 

EURYDEMUS  METALLICU8,  U.  Sp. 

Obscure  piceous,  the  antennae  and  legs  fulvous ;  above  metallic 
greenish  or  cupreous ;  the  head  and  thorax  nearly  impunctate,  the 
elytra  deeply  punctate-striate,  the  interstices  more  or  less  longitudin- 
ally convex,  femora  dentate. 

Length  1^-2  lines. 

Of  rather  elongate  and  parallel  shape  ;  the  head  metallic  greenish, 
with  a  few  punctures  at  the  vertex  ;  the  eyes  large,  rather  closely 
approached,  their  inner  margin  sinuate ;  clypeus  transverse,  fulvous, 
its  surface  rather  depressed,  its  upper  margin  separated  from  the 
face  by  a  narrow  transverse  groove;  antennae  long  and  slender, 
fulvous,  the  basal  joint  stained  with  piceous,  the  second  joint  half 
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the  length  of  the  thirds  the  fourth  slightly  longer  than  the  preceding 
joint ;  thorax  about  one  half  broader  than  long,  the  sides  nearly 
straight,  the  surface  very  little  convex,  impressed  with  a  few  very 
minute  punctures^  visible  only  under  a  strong  lens ;  elytra  mucfi 
broader  at  the  base  than  the  thorax^  metallic  green  or  cupreous^  the 
sutural  and  lateral  margins  sometimes  fulvous,  the  punctures  very 
deep  and  regular,  the  interstices  rather  convex,  the  apex  much  more 
finely  and  distantly  punctured ;  underside  piceous,  the  breast  with  a 
metallic  greenish  hue,  the  legs  fulvous ;  the  femora  with  a  distinct 
tooth ;  claws  bifid ;  presternum  broadly  transverse. 

Rhyparida  sTRiATicoLLis,  u.  sp.    (Plate  XXXIX.  fig.  7.) 

Fulvous,  the  head  and  thorax  piceous,  the  antennae  flavous ;  the 
seventh  joint  black ;  thorax  transverse,  longitudinally  strigose  on  the 
disc;  elytra  fulvous,  with  basal  depression,  strongly  punctured 
anteriorly,  nearly  impunctate  below  the  middle. 

Length  1|  line. 

Vertex  of  the  head  convex  with  a  few  fine  punctures,  dark  fulvous ; 
eyes  with  a  very  narrow  sulcus  round  their  inner  margin ;  clypeus 
separated  from  the  face  by  a  deep  transverse  groove,  rugosely 
punctured;  antennae  rather  long,  flavous,  the  seventh  joint  black, 
the  third  joint  much  shorter  than  the  fourth,  the  terminal  joints 
slightly  thickened;  thorax  twice  as  broad  as  long,  but  shghtly 
narrowed  in  front,  the  sides  strongly  rounded,  the  anterior  angles 
rather  prominent,  the  disc  strongly  and  closely  longitudinally  strigose 
from  the  middle  to  the  base,  the  anterior  portion  sparingly  punc- 
tured,  fulvo-piceous ;  elytra  with  a  deep  depression  below  the  base, 
strongly  punctate-striate,  the  punctures  nearly  obsolete  below  the 
middle;  underside  fulvous;  legs  flavous;  the  femora  with  a  very  minute 
tooth,  claws  bifid ;  the  anterior  thoracic  episternum  slightly  concave  ; 
prostemum  broadly  subquadrate,  strongly  punctured. 

I  cannot  find  any  differences  whatever  in  regard  to  structural 
characters  to  justify  a  separation  of  this  species  from  Rh^parida^  of 
which,  until  now,  no  true  species  have  been  known  from  Africa. 
The  general  shape  and  that  of  the  thorax  is  the  same,  the  thoracic 
episternum  is  not  in  the  least  convex,  the  four  posterior  tibisd  are 
emarginate  at  the  apex  and  the  claws  are  bifid ;  the  peculiar  striation 
of  the  thorax  will  distinguish  this  species  at  first  sight. 

Hemyloticus,  n.  gen. 

Body  elongate  ;  antennse  filiform ;  eyes  deeply  notched ;  thorax 
broader  than  long;  elytra  punctate-striate,  the  four  posterior 
femora  toothed,  their  tibiae  emarginate  at  the  apex ;  claws  bifid, 
the  inner  division  Tcry  short ;  presternum  bilobed ;  mesosternum 
quadrate,  its  base  raised,  truncate;  the  anterior  margin  of  the 
thoracic  episternum  convex. 

This  genus  will  enter  the  section  Ti/pophorina,  Chap.,  from  all 
genera  of  which  it  dififero  in  the  bilobed  posterior  margin  of  the 
proetenmm  and  in  the  structure  of  the  mesosternum. 
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tellum  falFooB  ;  elytra  slightly  widened  at  the  middle,  very  closely 
•Dd  more  strongly  punctured  than  the  thorax,  the  interstices 
obsoletely  longitudinidly  costate  at  the  sides,  the  shoulders  promi- 
nent; the  breast  and  abdomen  as  well  as  the  posterior  femora 
black ;  legs  fulvous. 

Thii  species  varies  in  having  metallic  green  or  purplish  elytra ;  in 
two  specimens  the  antennae  have  the  last  three  joints  blac)^  in  one 
they  are  entirely  fulvous. 

AsPHiSRA  MADAGASCARIBNSIS,  U.  Sp. 

Fulvous,  shining ;  the  antennae  (the  basal  two  joints  excepted), 
the  apex  of  the  femora,  and  the  tibiae  and  tarsi  black ;  thorax  im- 
punctate ;  elytra  closely  punctured  and  finely  rugose. 

Length  4  lines. 

Head  iropunctate,  deeply  transversely  grooved  between  the  eyes ; 
frontal  tubercles  transverse,  distinct ;  clypeus  swollen ;  palpi  black  ; 
antennae  robust,  black,  the  basal  two  joints  fulvous,  the  terminal 
joints  rather  flattened  ;  thorax  nearly  three  times  as  broad  as  long, 
the  sides  with  a  broad  and  reflexed  margin,  strongly  rounded ;  the 
disc  uneven,  depressed  at  the  sides  and  at  the  middle,  impunctate, 
shining ;  elytra  closely  punctured,  the  interstices  everywhere  finely 
wrinkled  and  rugose  ;  the  apex  of  the  femora  and  the  tibiae  and  tarsi 
black,  tibiae  deeply  channelled ;  the  first  joint  of  the  posterior  tarsi  as 
long  as  the  following  joints  together,  claws  moderately  swollen. 

Apparently  allied  to  A.  meianarthra,  Fairm.,  but  differing  in  the 
colour  of  the  legs  and  the  wrinkled  elytra,  also  in  having  but  two 
joints  of  the  antennae  fulvous ;  M.  Fairmaire  describes  his  species 
as  having  fuscous  legs  (femora  3-4  excepted)  (?),  which  is  (probably 
through  a  misprint)  unintelligible. 

ASPHiERA  BREVICORNIS,  n.  Sp. 

Flavous ;  the  head,  thorax,  and  legs  pale  fulvous ;  antennae  (the 
basal  four  joints  excepted)  black,  short;  thorax  impunctate;  elytra 
venr  minutely  and  closely  punctured. 

Length  3  lines. 

Head  impunctate,  the  frontal  tubercles  transverse,  nearly  con- 
tiguous ;  clypeus  raised,  short  and  truncate  at  the  raised  portion ; 
labrum,  jaws,  and  palpi  fulvous  ;  antennae  only  extending  to  the  base 
of  the  elytra,  black,  the  basal  four  joints  fulvous,  the  third  joint 
slightly  shorter  than  the  fourth,  terminal  joints  thickened ;  thorax 
more  than  twice  as  broad  as  long,  rather  strongly  narrowed  in  front, 
the  sides  slightly  rounded,  narrowly  marginate,  the  anterior  angles 
rather  strongly  produced  and  thickened,  the  surface  impunctate, 
shining,  fulvous,  rather  deeply  longitudinally  sulcate  near  the 
lateral  margins ;  elytra  pale  flavous,  very  finely  and  closely 
punctured ;  legs  fulvous ;  the  first  joint  of  the  posterior  tarsi  as 
long  as  the  following  joints  together ;  claws  very  slightly  incrassate. 

This  species  has  nearly  simple,  that  is  scarcely  swollen,  posterior 
claws,  but  agrees  in  all  other  respects  with  Asphara. 

Proc.  Zool.  Soc— 1892,  No.  XXXIX.  39 
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(Edionychis  clypbata,  n.  sp. 

Flavous ;  the  antennsB  (the  lower  four  joints  excepted)  and  the 
tarsi  hlack  ;  clypeus  strongly  prodaced  ;  thorax  impunctate  ;  eljtre 
scarcely  perce|»tibly  punctured,  obscure  fulvous. 

Length  2^  lines. 

Head  impunctate,  the  frontal  tubercles  entirely  absent,  the  space 
between  tlie  eyes  deeply  excavated  ;  the  clypeus  produced,  flattened 
and  truncate  at  the  apex ;  the  antennas  extending  to  about  half  the 
length  of  the  elytra,  black,  the  lower  four  joints  fulvous,  the  basal 
joint  widened,  nearly  subqaadrate  and  short,  the  second  one  half  the 
size,  the  third  and  fourth  equal,  the  terminal  joints  slightly 
thickened  ;  thorax  strongly  transverse,  not  narrowed  in  front,  the 
sides  rounded,  with  a  distinct  flattened  margin,  the  anterior  angles 
pointed,  the  disc  unevenly  raised  at  the  sides,  with  several  de- 
pressions, entirely  impunctate ;  elytra  minutely  punctured,  darker 
than  the  thorax ;  legs  flavous ;  the  knees  and  the  tarsi  black ; 
posterior  claw-joint  strongly  swollen,  black. 

This  differs  from  all  the  Madagascar  species  of  (EdianyckU 
described  in  the  structure  of  the  clypeus  and  head,  &c. 

DiPHAULACOsoMA,  u.  gen.  (ffalticina). 

Body  ovate ;  palpi  thickened ;  antennae  robust  and  short,  the 
terminal  four  joints  dilated  and  compressed ;  thorax  transverse, 
without  depressions,  the  sides  strongly  dilated  and  widened  at  the 
middle,  constricted  at  the  base ;  scutellum  subquadrate,  its  apex 
truncate ;  elytra  narrowed  and  subacute  at  the  apex,  obsoletely 
punctured,  their  epipleurse  extending  below  the  middle ;  femora 
robust,  the  posterior  ones  thickened  ;  the  tibiss  not  channelled,  the 
posterior  ones  with  a  spine ;  the  first  joint  of  the  posterior  tarsi 
as  long  as  the  following  two  joints  together;  claws  appendiculate ; 
prosternum  narrow,  convex ;  the  anterior  coxal  cavities  open. 

The  genus  here  proposed  b  principally  distinguished  by  the 
dilated  terminal  joints  of  the  antennae  and  by  the  peculiar  shape  of 
the  thorax,  which  is  strongly  widened  and  rounded  at  the  middle, 
in  connection  with  the  open  cavities.  SpJuerophysa,  Baly,  also  in- 
habiting Madagascar,  has  the  antennas  likewise  dilated;  but  this 
dilatation  is  not  confined  to  the  terminal  joints  ;  the  body  in  Sph^s- 
rophysa  is  also  strongly  rounded,  not  ovate,  and  the  coxal  cavities 
are  closed. 

DiPHAVLACOsoMA  LiEviPENNE,  u.  sp.    (Plate  XXXIX.  fig.  8.) 

Entirely  fulvous,  shining ;  terminal  four  joints  of  the  antennae 
black ;  thorax  impunctate ;  elytra  wider  than  the  thorax,  entirely 
impunctate ;  tarsi  fuscous. 

Length  2\  lines. 

Head  impunctate  ;  the  frontal  tubercles  oblique,  distinct,  bounded 
behind  by  a  transverse  groove ;  the  clypeus  with  a  short  central 
ridge ;  penultimate  joint  of  the  palpi  thickened  ;  antennae  only  ex- 
tending a  little  beyond  the  base  of  the  elytra,  fulvous,  the  terminal 
four  joints  black ;  thorax  twice  as  broad  as  long,  dilated  at  the  sidesi 
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the  latter  strongly  rounded  at  the  middle*  the  posterior  angles  pro- 
duced into  an  acute  tooth,  the  surface  rather  conrex,  transversely 
depressed  at  the  base,  entirely  im punctate  ;  elytra  strongly  narrowed 
posteriorly,  fuWous,  shining,  impunctate,  or  exceedingly  finely  and 
sparingly  punctured,  the  interstices  very  finely  wrinkled  here  and 
there. 

The  shape  of  the  thorax  is  peculiar  in  this  species,  and  the 
posterior  angles  are  distinctly  dentate,  the  tooth  being  placed  above 
the  middle  line  of  the  posterior  margin,  the  angles  themselves 
being  obliquely  shaped. 

Malacosoma  stkorjb,  n.  sp. 

Piceous ;  the  antennsa  and  the  labrum  fulvous ;  thorax  finely 
punctured  ;  elytra  more  closely  punctate,  the  punctures  arranged  in 
closely  approached  rows. 

Length  2-2||  lines. 

Head  impunctate,  the  frontal  tubercles  transversely  oblique,  the 
dypeus  strongly  triangularly  raised ;  labrum  pale  fulvous ;  palpi 
slender,  piceous ;  antennas  extending  to  half  the  length  of  the 
elytra,  pale  fulvous,  the  joints  very  slender,  the  third  and  fourth 
equal ;  thorax  subquadrate,  about  one  half'  broader  than  long,  the 
aides  nearly  straight  or  slightly  angulate  before  the  middle  (  $  7), 
the  anterior  angles  distinct,  furnished  with  a  single  hair,  the  surface 
distinctly  but  not  very  closely  punctured,  piceous ;  elytra  with  a 
very  slight  depression  below  the  base,  closely  and  scarcely  more 
strongly  punctured  than  the  thorax,  the  punctures  arranged  in 
closely  approached  semi-regular  rows  ;  legs  more  or  less  fulvous ; 
tibiflo  mucronate,  the  first  joint  of  the  posterior  tarsi  as  long  as  the 
three  following  joints  together  ;  prosternum  narrowly  raised. 

The  two  specimens  before  me  show  some  differences  which  are 
probably  sesuRl :  in  one  the  thorax  is  less  transverse,  with  nearly 
straight  lateral  margins,  and  the  elytra  have  a  slight  purplish  gloss 
and  are  more  irregularly  punctured ;  in  the  other  specimen  the 
thorax  is  broader  and  the  sides  are  distinctly  subangulate  before  the 
middle,  the  elytra  have  no  metallic  gloss  and  are  more  regularly 
and  less  closely  punctured  in  rows;  both  specimens,  however, 
apparently  represent  the  same  species ;  the  last  abdominal  segment 
in  both  is  simple. 

MaLACOSOMA  ATERRIMtJM,  U.  Sp. 

Entirely  black ;  the  thorax  but  slightly  broader  than  long,  im- 
punctate ;  elytra  entirely  impunctate. 

Length  2  lines. 

Head  impunctate,  black,  the  frontal  tubercles  distinct,  transverse ; 
palpi  slender,  the  terminal  joint  acutely  pointed ;  the  antennsB  ex- 
tending to  half  the  length  of  the  elytra,  black,  the  third  joint  slightly 
longer  than  the  second  ;  thorax  subquadrate,  about  one  half  broader 
than  long,  the  sides  very  slightly  rounded,  the  anterior  angles 
rather  prominent,  the  surface  entirely  impunctate ;  elytra  without 
basal  depression,  rather  opaque,  impunctate ;  tibise  armed  with  a 
small  spine,  the  first  joint  of  the  posterior  tarsi  as  long  as  the  three 

39* 
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following  joints  together ;  claws  appendicalate ;  the  prostemum  verj 
narrow,  convex  between  the  coxas  ;  the  anterior  coxal  cavities  opeo. 

Malacosoma  flavicorne,  n.  sp.    (Plate  XXXIX.  ^g,  12.) 

Elavous ;  the  clypeus,  thorax,  the  apex  of  the  femora,  and  the 
abdomen  black ;  thorax  closely  punctured ;  elytra  flavous^  punctured 
like  the  thorax. 

Length  2|  lines. 

Head  impunctate,  pale  fulvous,  the  frontal  elevations  narrowly 
transverse ;  the  clypeus  black  ;  anteunaa  fulvous,  rather  robust,  the 
third  joint  one  half  longer  than  the  second,  the  fourth  as  long  aa 
the  preceding  two  joints  together  ;  thorax  about  twice  as  broad  as 
long^  the  sides  rounded,  the  anterior  angles  slightly  produced,  the 
posterior  ones  rather  obsolete,  the  surface  rather  strongly  and  closely 
}>unctured,  black ;  elytra  flavous,  very  closely  punctured ;  the  apex 
of  all  the  femora  black  ;  tibisB  mucronate,  the  first  joint  of  the  pos- 
terior tarsi  as  long  as  the  foUowi.tg  two  joints  together;  claws 
append iculate  ;  abdomen  black,  pubescent ;  presternum  very  narrow 
but  distinct,  convex. 

A  single  specimen. 

Antsianaka  viridis,  n.  sp. 

TestHceous ;  the  antennsB,  the  abdomen,  and  the  tibis  and  tarsi 
black  ;  the  head  and  thorax  impunctate  ;  elytra  metallic  green, 
finely  punctured  and  transversely  rugose. 

Length  2  lines. 

Head  with  a  more  or  less  distinct  depression  at  the  vertex,  the 
latter  with  a  faint  metallic  hue,  impunctate  ;  labrum  black  ;  antennae 
as  long  as  the  body,  very  slender,  black,  all  the  joints  with  the  ex- 
ception of  the  second  very  elongate ;  thorax  short,  without  a  distinct 
lateral  margin,  the  surface  impunctate,  with  some  shallow  transverse 
depressions,  testaceous ;  scutellum  black ;  elytra  bright  metaUic 
green,  finely  transversely  rugose,  and  closely  punctured. 

Closely  allied  to  A,  pulchella,  Duviv.,  but  differing  in  the  pale 
head,  the  absence  of  the  green  thoracic  margin,  the  entirely  green 
elvtra,  and  the  black  abdomen. 

Antsianaka  longicornis,  Duviv. 

I  refer  a  single  specimen  to  this  species ;  my  specimen  differs, 
however,  from  the  description  in  having  an  entirely  testaceous  head. 
M.  Duvivier  does  not  mention  the  colour  of  the  antennae,  which 
are  fuscous  in  my  specimen  with  the  basal  two  joints  black. 

Antsianaka  elegantula,  n.  sp.     (Plate  XXXIX.  fig.  10.) 

Pale  fiavous ;  antennae  (the  basal  two  joints  excepted)  black : 
elytra  metallic  blue,  narrowly  margined  with  flavous,  rather  strongly 
punctured  ;  the  interstices  finely  transversely  rugose. 

Length  1^  line. 

Smaller  than  any  of  its  allies,  the  antennae  extending  beyond  the 
elytra,  entirely  black,  with  the  exception  of  the  first  two  joints, 
which  are  fiavous ;  the  head  swollen,  impunctate ;  the  thorax  very 
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short,  transyersely  depressed  above  and  impunctate.  Elytra  narrowly 
margined  with  flavous,  much  more  distantly  punctured  than  A. 
pulchella^  DuT.,  and  the  interstices  mnch  less  strongly  rugose,  finely 
wrinkled  transTersely,  and  without  traces  of  longitudinal  costae.  The 
thorax  also  is  entirely  flavous  like  the  head. 

iELiANUS,  n.  gen.     {Galerucinte.) 

Body  elongate  ;  antennsB  rather  robust,  the  second  and  third  joints 
short,  the  following  gradually  elongate;  thorax  transverse,  the  anterior 
angles  more  or  less  produced ;  elytra  irregularly  punctured,  their 
epipleurae  narrow  but  continued  below  the  middle  ;  tibiae  mucronate, 
the  first  joint  of  the  posterior  tarsi  nearly  as  long  as  the  following 
joints  together ;  claws  appendiculate ;  the  anterior  coxal  cavities  open  ; 
prostemum  not  distinct. 

This  genus  approaches  closely  Malacosoma  in  general  shape  and 
structural  characters,  but  differs  in  the  longer  first  joint  of  the 
posterior  tarsi  and  in  the  scarcely  visible  and  not  convex  prosternum. 
The  female  insect  differs  rather  considerably  from  the  male,  the 
antennae  are  shorter,  the  apical  joints  being  much  less  elongate,  and 
the  anterior  angles  of  the  thorax  are  thickened  and  produced. 

^LiANUS  8CT7TELLATUS,  n.  sp.     (Plate  XXXIX.  fig.  9.) 

Obscure  piceous ;  the  head,  antennsB,  the  scutellum,  and  the  tarsi 
black ;  above  testaceous,  thorax  impunctate,  spotted  with  black  or 
without  spots ;  elytra  very  minutely  punctured ;  legs  obscure 
fulvous,  stained  with  piceous. 

Length  2^  lines. 

c^.  Head  shining,  impunctate,  black,  the  frontal  elevations 
strongly  raised,  the  clypeus  with  a  distinct  central  ridge,  obscure 
fulvous ;  palpi  slender,  piceous ;  anteun®  extending  to  half  the 
length  of  the  elytra,  black,  the  third  joint  slightly  longer  than  the 
second,  the  following  five  joints  equal,  the  others  more  elongate,  the 
terminal  joint  half  the  length  of  the  preceding  one ;  thorax  twice  as 
broad  as  long,  the  sides  nearly  straight  as  well  as  the  anterior  margin, 
the  posterior  margin  obliquely  rounded  at  the  sides ;  the  anterior 
angles  slightly  thickened,  the  extreme  lateral  margin  black  ;  the  disc 
flavous  or  testaceous,  impunctate,  with  four  piceous  spots  placed 
transversely,  the  outer  ones  being  the  largest ;  scutellum  large,  olack, 
shining;  elytra  testaceous,  the  extreme  sutural  margin  narrowly 
piceous,  the  disc  finely  and  closely  punctured,  rather  opaque ; 
underside  and  legs  obscure  fulvous  or  piceous,  finely  pubescent,  the 
tarsi  black ;  the  last  abdominal  segment  deeply  excavate,  incised  at 
the  sides. 

$ .  The  antennae  shorter,  all  the  joints  (the  second  one  excepted) 
of  nearly  equal  length,  rather  thickened ;  thorax  with  the  anterior 
angles  strongly  thickened  and  produced  outwards,  the  last  abdominal 
segment  simple. 

MiMASTROiDES,  n.  gcu.     (Oaleructna,) 
Body  elongate ;    antennae  filiform,  the  second  joint  short,   the 
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following  elongate,  gradually  diminishing  in  length ;  thorax  trans- 
verse, short,  the  sides  nearly  straight ;  elytra  irregularly  punctured, 
their  epi pleurae  yery  narrow,  entirely  disappearing  below  the  middle ; 
legs  slender  ;  all  the  tibiae  with  a  spine,  the  first  joint  of  the  pos- 
terior tarsi  as  long  as  the  following  three  joints  together ;  daws 
appendiculate ;  prosternum  invisible  between  the  coxae,  the  anterior 
coxal  cavities  open. 

The  insect  for  which  this  genus  is  proposed  has  the  general 
appearance  of  the  species  forming  the  genus  Mimastra,  from  which 
it  is  distinguished  by  the  mucronate  tibiae ;  the  narrow  epipleurae, 
invisible  below  the  middle,  and  the  spines  on  all  the  tibiae  separate 
the  genus  from  Luperus. 

MiMASTROIDES    MADAGASCARIEN8IS,    D.    8p.        (Plate    XXXIX. 

fig.  11.) 

Obscure  testaceous,  the  base  of  the  head,  the  labrum,  antennsD, 
the  upperside  of  the  femora,  and  the  tibite  and  tarsi  black ;  thorax 
and  elytra  testaceous,  closely  semi-rugosely  punctured. 

Length  3  lines. 

Head  finely  and  sparingly  punctured  on  the  vertex,  the  basal 
portion  blackish,  the  frontal  elevations  small  but  distinct,  the  clypeos 
triangular,  raised,  yellowish ;  labrum  and  palpi  black ;  eyes  very 
large ;  antennae  about  half  the  length  of  the  body,  black,  the  first 
joint  elongate,  thickened  at  the  apex,  the  second  one  short,  the  third 
and  fourth  slender,  equal,  the  apical  joints  shorter  ;  thorax  twice  as  * 
broad  as  long,  the  sides  straight,  the  anterior  angles  thickened  and 
slightly  oblique,  the  posterior  angles  in  shape  of  a  small  tubercle, 
the  surface  flat,  closely  punctured,  the  interstices  slightly  rugose ; 
scutellum  obscure  piceous,  broad  ;  elytra  without  basal  depression, 
punctured  like  the  thorax,  obscure  testaceous ;  breast  slightly  darker, 
the  upper  portion  of  the  femora,  the  tibiae,  and  tarsi  black  ;  the  apex 
of  the  last  abdominal  segment  triangularly  emarginate. 

Galerusoma,  n.  gen. 

Elongate,  impubescent.  Head  produced,  eyes  entire ;  palpi  slender ; 
antennae  filiform,  the  first  joint  very  long  and  the  longest ;  thorax 
subquadrate,  scarcely  broader  than  long,  the  surface  flat  without 
depression ;  scutellum  rather  broad ;  elytra  wider  at  the  base  than 
the  thorax,  elongate,  irregularly  punctured,  their  epipleurae  narrow, 
disappearing  below  the  middle ;  legs  slender ;  tibiae  unarmed,  the 
first  joint  of  the  posterior  tarsi  as  long  as  the  following  three  joints 
together;  claws  bifida  the  anterior  coxal  cavities  closed. 

This  genus,  in  its  ^ongate  and  slender  shape,  resembles  somewhat 
the  genus  Mimastra ;  'its  principal  distinguishing  characters  are  the 
very  long  and  slender  first  joint  of  the  antennae  and  the  bifid  claws, 
which  separate  the  genus  also  from  MimaHroides. 

Galertisoma  apicicorne,  n.  sp. 

Fulvous,  the  lower  and  the  apical  three  joints  of  the  antennae,  the 
tibiae,  and  tarsi  black ;  thorax  very  minutely,  elytra  more  strongly 
and  very  closely  and  irregularly  punctured. 
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Length  2|-d  lines. 

Head  very  elongate,  the  vertex  impunctate,  the  frontal  elevations 
moderately  raised,  broadly  trigonate,  bounded  by  a  transverse  groove 
behind ;  the  eyes  large ;  clypeus  broadly  flattened  ;  labrum  large ; 
antennse  extending  below  the  middle  of  the  elytra,  falvous,  the  lower 
three  joints  as  well  as  the  terminal  three  black,  the  first  joint  very 
long  bat  slightly  curved,  the  second  less  than  half  the  length  of 
the  thirds  the  following  joints  nearly  equal,  the  apical  two  joints 
shorter ;  thorax  but  slightly  broader  than  long,  the  sides  nearly 
straight  and  slightly  rounded  before  the  middle,  the  angles  in  shape 
of  a  small  tubercle,  the  surface  flattened,  scarcely  perceptibly  punc- 
tured and  minutely  granulate,  the  middle  of  the  disc  with  a  very 
indistinct  longitudinal  depression  near  the  base ;  elytra  narrowly 
elongate,  fulvous,  very  closely  and  more  distinctly  punctured  than 
the  thorax,  the  interstices  slightly  wrinkled ;  underside  and  the 
femora  pale  fulvous,  tibise  and  tarsi  black,  clothed  with  yellowish 
pubescence ;  prostemum  invisible  between  the  coxee. 

Three  specimens  are  contained  in  my  collection. 

EXPLANATION  OF  PLATE  XXXIX. 

Fig.  1.  Cryptocephdlus  dohmi^  p.  566. 

2.  ^hetoHcus  brunneua,  p.  567. 

3.  bifascicUus,  p.  668. 

4.  aneicolUs,  p.  568. 

5.  Ivongius  nigromaculcUus,  p.  569. 

6.  Hemyloticus  geniculatus,  p.  572. 

7.  Bhypaiida  striaticoUis,  p.  571. 

8.  DipiaulacoBoma  lavipennef  p.  574. 

9.  Mlianus  aaUellatua,  p.  577. 

10.  Antmanaka  eUgantma,  p.  576. 

11.  Mimastroides  madagascariensiSt  p.  578. 

12.  Maiacoioma  fiavicome,  p.  576. 


November  15,  1892. 
Dr.  A.  Guuther,  F.R.S.,  Vice-^President,  in  the  Chair. 

The  following  report  from  the  Secretary  on  the  additions  to  the 
Menagerie  during  the  month  of  October  was  read  :— 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  October  were  135  in  number.  Of  these  104  were  acquired 
by  presentation,  14  by  purchase,  1  by  birth,  1  by  exchange,  and  15 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period  by  death  and  removals  was  121. 

The  most  noticeable  additions  during  the  month  were : — 

1.  A  very  fine  male  Ostrich  (Struthio  camelus),  presented  by 
Her  Majesty  The  Queen,  and  received  October  7th. 

This  is  one  of  the  lareest  Ostriches  we  have  ever  had.  It 
measures  4  ft.  10  in.  in  height  at  the  back^  and  about  4  ft.  3  in.  in 
total  lengthy  whereas  the  male  now  next  to  it  in  the  Gardens,  which 
we  obtained  from  the  Zoological  Society  of  Antwerp  in  May  last, 
measures  only  3  ft.  8  in.  in  height  and  about  2  ft.  2  in.  in  length. 
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The  latter  (originally  received  from  Oran,  Algeria)  in  no  donl^  of 
unusually  small  dimensions. 

The  "Queen's  Ostrich"  waa  procured  hy  Mr.  Williams,  of 
Sierra  Leone,  during  a  recent  expedition  to  the  dominions  of  King 
Samory  (or  Samadou),  about  700  miles  in  the  interior  from  Free- 
town \  in  the  basin  of  the  Upper  Niger,  for  Mr.  Alfred  L.  Jones  of 
Oaklands,  Aigburth  (at  whose  expense  the  expedition  was  organized), 
and  offered  by  Mr.  Jones  as  a  present  to  Her  Majesty  The  Queen, 
who  was  graciously  pleased  to  deposit  it  in  the  Society's  Gturdena. 

The  colour  of  the  naked  skin  on  the  neck  and  legs  of  this  bird  is 
reddish.  In  the  Somali  bird  (Siruthio  molybdophanes,  Reichen.') 
it  will  be  recollected  that  these  parts  are  bluish.  But  the  various 
geographical  subspecies  of  the  Ostrich  have  not  yet  h(9en  properly 
discriminated. 

2.  A  specimen  of  what  appears  to  be  a  new  and  iindescribed 
Monkey  of  the  genus  Cercopithecus,  obtained  by  Dr.  Joseph  A. 
Moloney  at  Chindi,  on  the  Lower  Zambesi,  when  returning  to  this 
country  in  company  with  Stairs's  expedition.  It  is  at  once 
recognizable,  as  will  be  seen  from  the  coloured  6gure  by  Mr.  P.  Smit, 
which  I  exhibit,  by  the  strongly  marked  chestnut-red  patches  above 
the  ears. 

I  propose  to  call  it 

Cercopithecus  stairsi,  sp.  ROT.    (Plate  XL.) 

Supra  ochraceus,  ariubus  extus  cinereis ;  dorso  summo  et 
pileo  cinereis,  hoc  Uneis  nigris  variegato  et  fiavicante  lavato  : 
macula  magna  supra-auriciUari  utrinque  caetanea;  froniis  pilig 
extaniihus;  auribw  nudis;  facie  nigricante;  suhtus  lades- 
centi-albus,  cauda  cinerecMnigricante,  ad  basin  paiUdiare^  ad 
apicem  obscuriore ;  crassitie  C.  petauristae, 
Hab.  ad  ripas  fl.  Zambezi  inf. 

Obs,  Species  C.  alhigulari  froutis  pilb  erectis  forsan  affinis,  sed 
macula  auriculari  castanea  primo  visu  distinguenda. 

I  propose  to  dedicate  this  distinct  species  to  the  memory  of 
Lieut.  W.  Grant  Stairs,  of  the  Royal  Engineers,  who  died  at  Clundi, 
at  the  mouth  of  the  Zambesi,  on  June  9th,  1892,  on  his  return  from 
his  expedition  to  Katanga.  The  typical  specimen  was  obtained 
from  the  delta  of  the  Zambesi  by  Mr.  Hellier,  the  British  Central- 
African  Company's  Agent  at  Chindi,  and  given  to  Dr.  J.  A.  Moloney, 
one  of  the  surviving  members  of  Stairs's  expedition,  who  brought  it 
home  and  presented  it  to  this  Society. 

3.  A  large  series  of  specimens  of  Mammals,  Birds,  and  Beptiles, 
brought  back  by  Mr.  Frank  Finn,  F.Z.S.,  on  his  recent  return  from 
a  zoological  excursion  to  Zanzibar.  These  animals  were  gjen  into 
Mr.  Finn's  charge  by  General  Mathews,  C.M.G.,  Dr.  W.  H.  B* 
MacDonald,  Mr.  R.  MacAUister,  Mr.  F.  Pordage,  and  other  Corre- 
spondents of  the  Society  at  Zanzibar  and  Mombasa.     Amongst 

I  For  an  account  pf  Mr.  WiUiams'i  wqpedition  eee  Bev.  Fraii9.  et  ExpL  rri 

P'  395.  ^^ 

*^  a  J,  f.  0. 1883.  p.  399, 
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them  are  examples  of  the  Puisa  Ichneumon  {Bdeogale  puiaa)^  the 
Black  GalHnule  (Limnocorax  niger)^  the  Madagascar  Pratincole 
(Glareola  ocularis),  Grant's  Francolin  {Francolinua  granii),  and 
of  other  species  new  to  the  Society's  collection. 

4.  Two  Ypecaha  Rails  {Aramides  ypecdha)  from  Brazil,  pur- 
chased Oct.  24,  new  to  the  Society's  collection. 

The  Secretary  exhibited,  on  behalf  of  Mr.  Thomas  Ground,  a 
n>ecimen  of  the  Siberian  Pectoral  Sandpiper  (Tringa  acuminata), 
shot  by  that  gentleman  on  Breydon  mudflats,  in  Norfolk,  in 
Aneust  la8t\  and  read  the  following  letter  addressed  to  him  on  this 

subject : — 

"  School  Lane,  Moeeley, 

Birmingham, 

NoY.  14th,  1892. 
**  Dbar  Sir, 

"I  haye  sent  you  to-day  by  L.  &  N.  W.  passenger  train  the 
specimen  of  Tringa  acuminata  for  exhibition  at  the  meeting  of  your 
Society  tomorrow  evening. 

"  I  shot  the  bird  on  the  29th  August  last  on  Breydon  mudflats  ; 
it  was  in  company  with  a  Ringed  Plover  and  three  or  four  Dunlins. 
The  boatman  picked  it  up  and  threw  it  into  the  punt,  saying  it  was 
a  Dunlin.  On  reaching  home  I  examined  the  bird,  and  having 
never  seen  a  Dunlin  with  so  fine  and  short  a  bill,  I  took  it  to  the 
stuffers  and  was  agreeably  surprised  to  find  a  few  days  afterwards 
that  it  had  been  pronounced  to  be  an  example  of  T.  acuminata. 

w  Yours  faithfuUy, 

"  Thos.  Ground." 

For  the  purpose  of  comparison  with  this  specimen  Mr.  Thomas 
Southwell  had,  with  the  permission  of  the  Trustees  of  the  Norfolk 
and  Norwich  Museum,  kindly  sent  up  the  specimen  of  Tringa 
acuminata  purchased  by  the  late  J.  H.  Gumey  in  1 848,  and  at  fir^t 
referred  to  Tringa  pectoralis  *. 

Mr.  Southwell  wrote  that  since  the  specimen  was  recognixed 
as  Tringa  acuminata  it  had  been  restuffed  for  the  Museum  by 
Mr.  Roberts,  who  was  decidedly  of  opinion  that  the  specimen  had 
been  originallv  (that  is  when  stuffed  by  Knights)  set  up  from  the 
flesh.     It  haj  been  badly  shot  in  the  neck  and  legs. 

Mr.  G.  A.  Boulenger,  F.Z.S.,  read  a  paper  describing  the  remains 
of  an  extinct  gigantic  Tortoise  from  Madagascar  (featudo  graU" 
didieri,  Vaill.),  based  on  specimens  obtained  in  caves  in  South-west 
Madagascar  by  Mr.  Last,  and  transmitted  to  the  British  Museum. 
The  species  was  stated  to  be  most  nearly  allied  to  Testudo  gigantea 
of  the  Aldabra  Islands. 

This  memoir  will  be  published  entire  in  the  Society's  '  Transac- 
tions.' __^ 

The  following  papers  were  read : — 

'  See  'Zoologist,'  1892,  p.  356  et  p.  405. 
*  qf.  'Zoologist^'  1892,  p.  405. 
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1.  Description  of  a  new  Monkey  of  the  Genus  Semno- 
pithecus  from  Northern  Borneo.    By  Oldfield  Thomas. 

[Beoeivod  October  25, 1892.] 
(Plate  XLI.) 

In  1889  I  had  the  pleaBore  of  describine  before  this  Society^  a 
Tery  beautiful  species  of  SemnopithecuM  itom  the  Baram  district, 
North-eastern  Sarawak,  which  was  discovered  by  Mr.  Charles  Hose, 
and  was  named  in  his  honour  Semnopithecus  hosei.  Of  this  Monkey 
many  specimens,  all  from  much  the  same  district,  haye  come  to 
Europe,  and  I  have  reason  to  believe  that  most  of  the  European 
Museums  are  now  supplied  with  examples  of  it,  all  obtained  by  the 
same  enereetic  and  successful  collector.  In  our  own  Museum  we 
have,  besides  the  type,  another  adult  male,  two  young  specimens, 
and  an  adult  skeleton.  All  these  specimens,  including  young  ones 
barely  a  foot  in  length,  have  shown  the  most  striking  uniformity  in 
their  coloration,  there  being  in  none  of  them  the  smallest  deviation 
from  the  colour  depicted  in  my  illustration  of  the  type  (t.  Cm 
plate  xvi.). 

Now>  however,  the  Museum  has  received,  first  from  Mr.  A. 
Everett^  who  noticed  the  difiPerences  himself,  one  specimen,  and  then 
from  Mr.  Hose  two  more,  of  a  Monkey  undoubtedly  closely  allied 
to  /9.  ho9ei^  but  yet  all  three  so  like  each  other  and  so  diffbrent  in 
markings  from  any  specimen  of  that  species  which  I  have  seen,  that 
I  feel  unable  to  consider  it  to  be  8.  hosei^  and  therefore  must 
describe  it  as  new. 

Mr.  Everett's  specimen  having  been  the  first  obtained,  I  propose 
to  make  it  the  type,  and  to  name  the  species  in  honour  of  its 
discoverer,  who^  as  already  mentioned,  had  himself  noticed  its 
distinguishbg  characters. 

Semnopithects  everetti,  sp.  n.    (Plate  XLI.) 

Size  and  proportions  as  in  i9.  hoaei.  Colour  of  body,  limbs,  and 
tail  as  in  that  species  except  that  the  white  is  everywhere  replaced 
by  dull  cream-colour,  and  this  change  produces  a  marked  yellowish 
suffusion  in  the  mixed  grey  of  the  back  and  tail;  the  shoulders  and 
the  centre  of  the  back  are  also  darker,  a  character  still  more  marked 
in  the  two  Dulit  specimens  than  in  the  type.  Belly  and  the  light 
parts  of  the  head  pale  yellowish  or  cream-colour,  quite  different 
from  the  snowy  white  of  S,  hoseL  The  chief  difference,  however, 
lies  in  the  distribution  of  the  colours  of  the  head,  for  while  in 
S.  hosei  only  the  centre  of  the  crown  and  a  narrow  line  down  the 
nape  are  black,  the  rest,  including  the  whole  of  the  region  round 
and  above  the  ear,  being  pure  white,  in  8.  everetti  the  whole  of  the 
forehead  and  top  of  head  are  black,  the  lower  limit  of  the  black 
passing  across  tne  middle  of  the  ear,  and  the  whole  breadth  of  the 

'  F.Z.S.1889,p.  159. 


P.z.3.:<i3^  Pi.x/: 
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back  of  the  neck  is  also  black.  A  spot  iu  tbe  exact  centre  of  the 
forehead  just  aboTe  the  meeting  of  the  eyebrows  is,  however,  pale 
yellowish  white.  The  pale  cheeks  and  the  pale  sides  of  the  neck 
are  in  this  species  in  just  as  striking  contrast  to  the  dark  crown  as 
in  S.  ho8ei,  and  distinguish  it  equally  from  its  near  ally  8.  chryso^ 
melas. 

In  the  skull  the  differences  are  of  course  but  slight,  and  many 
specimens  of  each  would  be  needed  before  any  of  them  could  be 
claimed  as  genuinely  differential  characters.  Comparing  the  type 
skull  of  S.  everetii  with  that  of  S.  hosei,  the  brain-case  is  longer 
and  more  flattened,  the  orbits  are  more  circular  in  outline,  and  the 
length  of  the  zygomata  is  decidedly  greater.  The  derelopment  of 
the  fifVh  cusp  to  the  last  lower  molar  is  very  much  the  same  in 
both,  t.  e.  much  less  than  'in  8,  cristatus  and  the  mRJority  of  the 
species,  but  much  greater  than  in  8,  chrysomelas,  a  species  remark- 
able for  the  almost  entire  suppression  of  the  cusp. 

Dimensions  of  the  type,  an  adult  female  in  skin : — Head  and  body 
(c.)  550  millim.,  tail  650. 

Skull — basal  length  63*7,  greatest  length  (gnathion  to  occiput) 
94,  greatest  breadth  70,  combined  length  of  upper  premolars  and 
molars  24,  of  molars  only  16*2. 

The  type  specimen  was  obtained  by  Mr.  Everett's  hunters  at  an 
altitude  of  about  3500  feet  on  Mount  Kina-balu,  in  March  1892. 
Mr.  Hose's  two  specimens  were  killed  at  3000  feet  on  Mount  Dulit  in 
June.  The  species  is  therefore  no  doubt  a  purely  mountain  one, 
and  does  not,  like  8.  hosei,  descend  to  the  plains.  This  latter 
species,  however,  also  occurs  at  considerable  idtitudes  on  Mount 
Dulit,  but  has  not  as  yet  been  certainly  found  on  Mount  Kina-balu, 
the  skull  from  that  mountain  doubtfully  referred  by  me  to  it  in 
1 889  *  belonging  very  probably  to  8,  everetti. 

Finally,  I  must  of  course  admit  the  possibility  of  intermediate 
specimens  between  8.  hosei  and  S.  everetti  occurring,  and  the  con- 
sequent necessity  for  the  reduction  of  the  latter  form  to  the  rank  of 
a  subspecies ;  but  in  the  absence  of  such  intermediate  forms  and  in 
view  of  the  great  constancy  in  the  coloration  of  8.  hosei  already 
noted,  it  seems  best  to  give  a  name  to  the  striking  variation  from  it 
now  described. 


2.  Description  of  a  new  Blennioid  Fish  from  Kamtschatka. 

By  6.  A.  BouLENOBB. 

[Reoeived  October  25, 1892.] 

Blenniophidium,  g.  n. 

Body  elongate,  compressed,  covered  with  very  small  cycloid 
scales.  Mouth  small,  horizontal,  protractile,  with  fleshy  lips; 
small  conical  teeth  in  jaws  and  on  palate.     No  opercular  spme. 

»  T.  c.  p.  160. 
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GiU-membrsneg  broadlj  cunnected,  bnt  tree  i 
stegali  four,  DotmI  fin  very  lonf,  extendii 
caudnl,  with  which  it  ia  subcontinaous  ;  a  I 
are  stifF  spinea,  the  rest  being  sod,  though  i 
extending  from  the  anus,  which  is  a  little  i 
the  posterior  extremity,  to  the  caudal,  for 
rays;  caudal  distinct,  rounded.  Pectorals  ^ 
ntys.  No  ventrals.  No  lateral  line.  No  | 
Pyloric  appendages  present.  , 

As  the  Durae  1  have  chosen  for  this  genus 
those  numerous  forms  which  might  alniost  i 
to  the  Blenniida  or  to  the  Opkidtida,  T 
appendages  and  tba  absence  of  prominent  an 
us  to  include  it  among  the  Gadoids,  as  def 


Blmntophidmm  ptlropauli. 

the  presence  of  spines  in  the  dorsal  Gn,  ( 
mistakable  affinity  it  hears  to  Cebedieklhyt, 
to  be  among  the  Blenttiidit. 

BLENNtOPHIDIVH  PETBOFAULI,  Bp.  n. 

Depth  of  body  6j  timea  in  total  lei^th  (w 
of  head  same  as  depth  of  body.  Diameter  o 
snout,  j  length  of  head,  and  a  little  more  t\ 
mazilbry  extending  to  below  anterior  fuui 
pores  on  the  head ;  cheeks,  opercles,  and  i 
strips  of  small  scales  on  the  brauchiostegsl 
rsys.  Dorsal  41  XI,  continuous  and  subeqn 
deep  Hs  the  body.  Anal  37.  Pectoral  j  let 
long  as  caudRl.  Anus  twice  as  far  from  c 
pectoral.  Yellowish  brown,  with  ill-defined 
crescentic  black  line  on  the  top  of  the  he 
black  line,  obliquely  directed  forwards,  beloi 
in  opposite  direction,  from  the  eye  to  the  opi 
streaks  across  the  nape,  the  second  crossing  1 
fin  and  extending  to  the  hase  of  the  pecton 
fim  greyish  olire,  lighter  at  the  base,  tne  doi 
spots  at  regular  intervals  ;  pectorals  and  anal 

Total  length  140  millim. 

The  ungle  specimen,  which  is  represent 
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nataral  size,  was  obtained  by  Sir  George  Baden  Powell  in  Petro- 
paulovski  harbour,  Kamtschatka,  on  Sept.  S,  1 89 1.  Before  describing 
this  fish  as  new  I  have  satisfied  myself,  by  a  careful  comparison 
with  the  original  description,  that  it  cannot  by  any  means  be 
referred  to  Ophidium  ocellatum,  Tilesius,  which  it  strongly  reseniblei 
in  general  appearance.  Notwithstanding  the  several  different  names 
which  have  been  bestowed  upon  it,  this  Ophidium  ocellatum,  ob- 
tained at  Petropaulovski,  has  not  been  rediscovered  since  its  descrip- 
tion in  181 1«  and  its  affinities  are  altogether  uncertain. 


3.  Ou  some  cases  of  Variation  in  Secondary  Sexual  Characters, 
statistically  examined.  By  W.  Bateson,  M.A.,  Fellow 
of  St.  John's  College,  Cambridge,  and  H.  H.Brindley, 
M.A.,  St.  John's  College,  Cambridge. 

[Eeceived  November  15,  1892.] 

It  is  a  familiar  fact  that  many  insects  are  provided  with  long, 
chitinous  horn-like  processes  of  various  shapes  and  forms.  Such 
boms  are  sometimes  present  in  both  sexes,  but  more  commonly 
tbey  attain  their  chief  development  in  the  male  only.  Among 
beetles  the  most  striking  examples  are  found  in  the  Lamellicorns, 
many  of  which  have  horns  of  great  size  on  the  head,  or  on  the 
thorax,  or  on  both.  Analogous  developments  are  seen  in  the  great 
mandibles  of  the  males  in  some  LucAuidee,  of  which  the  Stag-beetle 
{Lucanus  cervus)  is  a  common  representative.  In  the  majority  of 
these  forms  the  similar  parts  of  the  females  are  either  not  produced 
at  all  or  are  much  smaller.  Now  in  many  species  having  these 
curious  horns  in  the  male  sex,  it  has  long  been  observed  that  the 
males  are  not  all  alike  in  the  degree  to  which  the  horns  are  devel- 
oped; but  that,  on  the  contrary,  some  of  the  males  may  bear 
massive  horns  of  prodigious  size,  while  other  males  of  the  same 
species  have  hardly  any  horns  at  all,  being  in  fact  very  like  females. 
The  males  with  the  great  horns  are  in  common  parlance  known  as 
'*  high  "  males,  those  with  the  rudimentary  horns  being  '*  low  " 
males.  A  good  series  of  figures  illustrating  the  phenomenon  is 
given  by  Darwin  ^,  and  examples  of  such  Variation  in  Odontolabit 
&c.  are  exhibited  in  a  show-case  in  the  Natural  History  Museum 
at  South  Kensington. 

The  phenomenon  of  great  Variation  in  the  development  of  horns 
present  in  the  males  as  a  secondary  sexual  character  is  not  peculiar 
to  beetles,  though  in  them  it  perhaps  reaches  a  climax.  A  similar 
case  is  presented  for  instance  by  the  Common  Earwig  (^Forficula 
auricularia),  in  which  the  terminal  forceps  are  in  some  males  no 
larger  than  those  of  the  female,  while  iu  others  they  are  three  times 
the  size. 


1  < 


Descent  of  Man,*  1871,  toI.  i.  pp.  36a-375. 
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The  inyestigation  we  proposed  to  oarsel?es  wu  ts  follows. 
Taking  a  species  in  which  the  horns  of  the  male  are  sometimes 
small  and  sometimes  of  great  size,  we  wished  to  see  if  indiyiduals 
having  any  one  degree  of  -deyelopment  of  horns  are  more  frequent 
than  those  having  other  degrees  of  development.  The  high  males 
are  an  extreme  form,  and  the  low  males  are  again  an  extreme  form : 
would  it  then  be  found,  on  inquiry,  that  the  meau  form  between 
these  two  b  the  commonest? 

To  those  who  are  acquainted  with  the  statistics  set  forth  by 
Galton  in  *  Natural  Inheritance '  and  elsewhere,  it  will  be  well 
known  that  measurements  of  certain  quantities,  as,  for  example, 
those  of  the  stature  of  Englishmen,  group  themselves  around  a 
mean  form  in  such  a  way  that  the  curve  representing  the  frequency 
of  occurrence  of  the  several  measurements  has  the  form  known  as 
a  curve  of  Frequency  of  Error.  In  other  words,  there  is  a  mean 
stature  for  that  group  of  persons,  and  variations  from  this  mean  are 
rarer  in  proportion  as  they  depart  from  it.  Persons  of  mean  stature 
are  common,  while  the  tidl  and  the  short  are  rarer.  This  group  of 
individuals  may  then  be  described  as  monomorphie  in  respect  of 
stature.  If,  on  the  other  hand,  it  were  found  that  tall  persons  were 
common  and  short  persons  were  common,  but  persons  of  middle 
height  were  rare,  such  a  group  might  be  called  dimorphic  in  respect 
of  stature,  and  the  curve  representing  the  frequency  of  their  various 
statures  would  not  form  one  Curve  of  Error  with  one  peak,  but  would 
have  two  peaks.  In  two  of  the  three  examples  about  to  be  described, 
the  statistics  showed  that  such  dimorphism  does  actually  exist,  and 
that  it  is  not  the  mean  form  which  is  the  commonest,  but  rather  the 
moderately  high  and  the  moderately  low.  After  these  remarks  we 
may  now  describe  our  observations. 

I.  FoRFicuLA  AURiCTJLARiA.     {The  CommoH  Earwig.) 

In  a  visit  to  the  Fame  Islands  off  the  coast  of  Northumberland  it 
was  noticed  by  one  of  us  that  these  small  rocks  were  inhabited  by 
vast  quantities  of  Earwigs.  The  Fames  are  a  group  of  basaltic 
islands  about  3-5  miles  out  to  sea,  few  of  them  having  human 
habitations.  They  are  a  well  known  breeding-place  for  sea-birds  of 
many  kinds.  Above  high-water  mark  most  of  the  rocks  are  covered 
with  a  deep,  black  vegetable  mould  in  which  Silene  maritima  grows 
luxuriantly,  constituting  the  chief  vegetation,  and  it  is  in  this  that 
the  burrows  of  the  Puffins  are  for  the  most  part  made. 

The  abundance  of  Eatwigs  was  most  extraordinary.  Under  every 
stone  or  tussock  there  was  an  almost  continuous  sheet  of  Elarwigs. 
This  was  the  case  not  only  among  the  sea-birds'  nests,  but  also 
round  the  light-keepers'  houses  where  no  birds  build.  It  did  not 
seem,  therefore,  that  the  excessive  quantity  of  Earwigs  was  necessarily 
connected  with  the  presence  of  the  nests. 

It  was  at  once  seen  that  amongst  these  Earwigs  were  many  males 
with  extremely  long  forceps,  like  that  shown  in  fig.  1,  II.  The 
usual  form  is  seen  in  fig.  1, 1,  both  figures  being  natural  sixe.    We 
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shall  refer  to  these  two  forms  as  "  high  "  and  "  low  "  males  respec- 
tively. 

It  appears  that  the  high  male  is  known  from  many  places  in 

Fig.  1. 


I. 

Forficula  auricularia^  the  Common  Earwig. 
I.  Low  male.    IL  High  male. 

England  and  elsewhere,  and  that  it  was  made  into  a  dbtinct  species 
hy  Stephens^  under  the  name  F,forcipata,  This  species  has  not 
heen  retained  by  later  authorities  (see  Fischer  ^  and  Brunner  von 
Wattenwyl ').  After  the  visit  to  the  Fames,  the  high  males  were 
found  on  the  mainland  near  Bamborough  in  fair  quantity,  though 
not  so  abundant  as  on  the  Faroes.  We  have  received  also  a  large 
sample  of  Earwigs  collected  in  a  Cambridge  garden,  containing  163 
males,  of  which  5  would  come  into  the  *'  high "  class.  A 
sample  kindly  collected  for  us  by  Dr.  Norman,  F.R.S.,  in  his  garden 
at  Burnmoor,  near  Durham,  contains  no  high  male.  The  great 
abundance  of  high  males  at  the  Fames  seems  to  be  quite  excep- 
tional. 

With  a  view  to  determining  the  frequency  of  the  high  and  low 
forms,  1000  of  these  Earwigs  were  collected  for  us  by  Miss  A. 
Bateson  on  Sept.  12,  1892.  The  whole  were  taken  in  one  day  from 
three  very  small  islands  known  as  the  Knocksies  and  Widerpera, 
which  are  joined  to  each  other  at  low  tide. 

Of  the  1000  specimens  583  proved  to  be  mature  males.  Before 
giving  the  results  of  the  measurements,  it  is  perhaps  necessary  to 
give  the  reasons  upon  which  we  believe  these  specimens  to  have  been 
all  adult.  In  this  matter  we  rely  partly  on  the  judgment  of 
Dr.  Sharp,  F.R.S.,  who  has  most  kindly  assisted  us  in  many  ways 
throughout  this  investigation,  and  was  so  good  as  to  take  part  in 
the  work  of  measurement.  We  are  informed  by  Dr.  Sharp  that  the 
full  development  of  the  elytra  is  only  reached  in  the  adult  state  in 
jP.  auricularia,  and  we  have  been  careful  to  include  no  specimen 
having  imperfect  elytra.  As  may  be  seen  in  the  figures,  the  develop- 
ment of  the  elytra  in  the  high  and  low  males  is  the  same.     Besides 

^  'British  Entomology,*  1835,  Ti.  p.  6,  pi.  xxviii.  fig.  4. 
»  'Orthoptera  Europsea,'  1853,  p.  74. 


8    ( 


Prodr.  d.  europ.  Orthop.,*  1882,  p.  12. 
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thii,  it  ii  to  b«  Kinembcred  that  in  most  loodides  the  high  tatie 
U  either  noknowu  or  rerj  icarce,  and  it  caouot  he  doubled  that  in 
theie  phwes  the  low  males  are  really  mature.  Lastly,  we  know  by 
the  aoalogous  case  of  horoed  heelles  that  high  males  coexist  with 
low  males,  both  beiog  in  this  case  of  course  mature.  We  think, 
therefore,  that  we  are  justified  io  considering  that  the  583  males 
available  for  measurement  were  all  adult. 

These  spKJmens  were  laid  out  on  squared  millimetre  paper 
covered  with  gum,  and  while  the  gum  wai  still  wet  the  posterior  end 
of  the  forceps  was  brought  up  to  one  of  the  Hoes,  and  the  length  of 
the  forceps  was  read  to  the  nearest  half  millimetre,  which  is  well 
withm  the  limit  of  error.  The  results  are  set  out  iu  the  accompany- 
ing curve  (fig.  2),  in  which   the  figures  on  the  ordinstes  denote 

Fig.  2. 


Ourve  ibowiug  freqiisnoy  of  oeourrenoe  of  foroeps  of  rarioui  lanntbi  in  mala 

Barvigi  (F.  auricalaria). 
Ordinate*  giTS  Dumber^  of  iodiTiduali;  abacisuBgive  length  ofrorcepaiD  mm. 

numbers  of  individuBla,  those  on  the  sbscissse  denoting  mtUimetrei. 
I'he  smallest  length  of  forceps  was  2*5  mm.,  and  the  greatest  9  mm. 
As  the  curve  sIiokb,  the  greatest  frequency  is  grouped  about  3-5 
mm.  and  7  mm,  respectively.  The  mean  form,  having  forceps  of 
moderate  length,  4-6  mm.,  is  comparatively  rare.  We  consider  that 
the  number  of  cases  is  enough  to  justify  the  acceptance  of  these 
statistics,  and  it  is  unlikely  that  b  greater  number  of  cases  would 
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much  alter  the  shape  of  the  curve  *.  The  size  of  the  forceps  in  the 
females  scarcely  varies  at  all,  probably  less  than  1  mm.  in  the  whole 
sample. 

It  is  perhaps  unnecessary  to  say  that  this  result  is  of  considerable 
importance  to  an  appreciation  of  the  way  in  which  Variation  may 
occur.  There  is  here  a  group  of  individuals  living  in  close  com- 
munion with  each  other,  high  and  low,  under  the  same  stones.  No 
external  circumstance  can  be  $een  to  divide  them,  and  yet  they  are 
found  to  consist  of  two  well  marked  groups,  containing  about  equal 
numbers.  To  those  who  are  acquainted  with  the  chapter  ou  Organic 
Stability  in  Gallon's  '  Natural  Inheritance,'  this  will  be  recognized 
as  an  instance  of  Variation  about  two  positions  of  stability,  the 
intermediate  position  being  one  of  less  stahility.  In  the  common 
language  of  naturalists,  the  facts  of  this  case  suggest  that  there  is, 
for  some  wholly  unknown  reason,  a  dimorphism  among  the  males  of 
these  Earwigs,  maintained  though  all  live  together.  In  cases  of 
dimorphism  some  have  thought  fit  to  speculate  on  the  possible 
utility  of  the  phenomenon.  We  know  no  basis  of  fact  from  which 
these  discussions  may  he  properly  attempted,  and  we  leave  these 
matters  to  those  who  are  satisfied  with  such  methods  of  biological 
inquiry  and  have  leisure  and  ingenuity  to  pursue  them. 

For  the  present  we  are  content  to  recognize  that  in  this  case  of 
the  Earwig  there  is  evidence  of  a  definite  and  partially  discontinuous 
Variiition,  in  respect  of  a  secondary  sexual  character. 

II.      XyLOTRUPES  GIDEON. 

We  are  indebted  to  Haron  A.  von  Hiigel  for  a  large  supply  of 
this  species.  They  were  collected  by  him  at  a  height  of  4000-5000 
feet  in  the  Willis  Mouutains,  Kediri,  Java,  in  February  to  April,  1878. 
In  ^g,  3  (p.  590)  the  males  of  this  species  are  represented.  As  there 
seen,  in  this  sex  two  horns  are  present,  the  one  produced  from  the 
head,  the  other  from  the  thorax.  The  two  horns  lie  in  the  same 
vertical  plane,  and  each  ends  in  a  small  fork.  Taken  together,  these 
two  horns  thus  constitute  a  pair  of  forceps,  which  can  be  opened  by 
depressing  the  head.  The  points  of  the  forceps  do  not  exactly 
meet,  but  the  point  of  the  cephalic  horn  in  high  males  is  overlapped 
by  that  of  the  thoracic  horn.  As  the  figures  show,  there  is  very 
great  variation  in  the  degree  to  which  these  horns  are  developed  in 
the  male,  the  three  drawings  representing  ^*  high,"  ''medium,"  and 
"  low  "  males  respectively.  In  the  female  neither  horn  is  developed, 
but  there  is  considerable  variation  in  total  length.  As  may  also  be 
seen  in  the  figures,  those  males  which  have  very  large  horns  are 

*  In  moet  insects  having  high  and  low  males,  the  high  males  are  large  in 
every  way,  while  the  low  males  are  small.  That  this  is  so,  generally  speaking, 
in  these  Earwigs  was  clear,  but  it  is  not  possible  to  get  reliable  measurements  of 
total  length,  o?ring  to  the  fact  that  the  abdomincl  segments  "  telescope  "  into 
each  other.  Hence  no  examination  of  the  correlation  between  total  length  and 
the  length  of  the  forceps  could  be  attempted.  There  is  nevertheless  no  doubt 
tliat  Uie  ratio  of  the  length  of  the  forceps  to  the  total  length  is  higher  in  high 
males  than  in  the  low. 

Proc.  Zool.  Soc— 1892,  No.  XL.  40 


590 


MESSRS.  BATESON  AND  BRINDLBY  ON  [NoV.  15, 


also  in  other  ways  large  indiTiduals,  while  the  males  with  small 
horns  are  small  individuals.  But  though  there  is  some  correlation 
between  absolute  size  and  the  degree  to  which  the  horns  are  devel- 
oped, our  measurements  have  shown  that  this  correlation  is  not 
perfect.  It  is  of  coarse  clear  that  the  ratio  of  length  of  the  horns 
to  that  of  the  body  is  greater  in  the  high  males  than  in  the  low. 

Baron  von  Hiij^el  gave  us  some  interesting  particulars  as  to  the 
natural  history  of  these  beetles.  They  were  collected  in  the  height 
of  the  breeding-season,  perhaps  the  greater  number  being  found 
coupled.    It  was  noticed  that  large  males  were  often  attached  to 

Fig.  3. 


m 


Diagrams  of  Xylotrupes  ffideon,  S  t  seen  from  side.    Legs  not  shown. 

I.  High  male.    II.  Medium  male.    III.  Low  male. 

T.h.,  thoracic  horn ;  Cp.h.,  cephalic  horn. 

small  females  and  the  reverse,  but  there  appeared  to  be  no  regularity 
in  this.  In  view  of  the  circumstance  that  there  are  scarcely  any 
observations  as  to  the  functions  of  the  horns  of  beetles,  the  following 
statements  of  Baron  von  Htigel  are  especially  noteworthy.  He  says 
that  the  animals  were  caught  by  himself  and  by  natives,  and  were 
tied  up  with  pieces  of  bast.  When  they  were  brought  home  and 
untied,  the  males  immediately  sought  out  the  females,  and  seizmg 
them  transversely,  carried  them  about,  held  between  the  two  horns, 
with  evident  satisfaction.  He  tells  us  that  this  was  observed  again 
and  again,  and  was  clearly  a  definite  habit.  The  males  with  small 
horns,  though  unable  to  lift  the  females,  nevertheless  made  ludi- 
crous efforts  to  do  so.  In  answer  to  the  question  whether  it  was 
observed  that  these  small  males  did  not  succeed  in  obtaining  females 
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in  the  state  of  nature,  Baron  von  Hugel  tells  us  that  he  has  no 
reliable  recollection  on  this  point. 

The  habit  described  above  is  not  confined  to  X.  gideon,  for 
Baron  von  Hugel  observed  it  also  on  one  occasion  in  the  case  of 
Ohaicosoma  ailas^  the  well-known  Atlas-beetle.  A  pair  of  this 
species  from  Java  were  presented  by  him  to  the  Cambridge  Moseum, 
which  were  thus  found,  the  female  being  carried  between  the  horns 
of  the  male.     In  view,  therefore,  of  the  fact  that  the  horns  of  many 

ries  are  in  various  ways  disposed  as  a  pair  of  forceps,  it  is  possible 
this  may  be  a  habit  widely  spread ;  but  that  such  a  function 
cannot  be  attributed  to  all  the  cases  of  horns  is  shown  by  the  fact 
that  in  many  species  the  horns  do  not  form  a  pair  of  forceps. 

In  342  males  of  this  beetle  the  cephalic  horn  was  measured  with 
compasses  from  the  angle  of  the  terminal  fork  to  the  edge  of  the  ridge 
into  which  the  horn  isproximally  and  ventrally  reflected,  just  in  front 
of  the  eyes.     The  results  obtained  are  tabulated  in  fig.  4,  according 


Diagram  showing  frequen^  of  various  lengths  of  the  cephalic  horns 

in,  Jlylotrupes  gidean^  ^, 

M,  mean  caee ;  M',  mean  value.    Ordinates  show  number  of  cases ;  abscisssB 
show  lengths  four  times  nat.  size.    The  numbers  give  the  lengths  in  lines. 

to  the  common  system.  Each  dot  represents  a  case,  and  the  ordin- 
ates  thus  give  the  numbers  of  cases,  while  the  abscissae  show  the 
lengths  of  the  horns ;  for  clearness  these  measurements  are  shown  four 
times  the  natural  size.  The  shortest  cephalic  horn  was  0*4  cm., 
while  the  longest  was  2*4  cm.  As  the  diagram  shows,  in  the  neigh- 
bourhood of  the  mean  value  (M')  for  the  length  of   horn  the 

40* 
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*,  while  the  modentplj  high  and  mndemtely  \<m 
.  die  two  gronps  b«ii^  about  tqui  lU  numerou*. 
it*  the  tlioracie  horn  ihoneil  a  Minilar  ilimDr|)hism ; 
D  that  it  is  not  poMible  to  mea^nre  this  horn  apart 
hrse  mcaaaremcDta  are  not  to  Mtisfactorv. 
Tbe  leapb  at'  th*  eWtra  was  als»  meacomJ,  and  it  may  perhapa  be 
aSB  as  a  ucaaui*  of  the  bwJT-Iengtb.  For  Tarious  rcasoDS  it  is 
!->«niio  obtMH  anv  BKire  satit'&etarTMeaanremeiit  of  ihebodj-lrnfcth. 
Swell  a  natfcHirmut  mait  e^er  mdade  the  Tariable  horns  or  eUe 
Tum  -irptmd  m  the  drgm  of  inioa  of  kesd  or  thorax.  The  rrsult 
<4  :br  iBnancment  of  the  clitn  is  perhaps  ■nnprdcd  io  Tin*  of 
:tM  IhDwwIeilce  that  tber*  is  diMorphisa  in  rrspect  of  the  crpfaalie 
•Mm.     Fig.  j  dunro  the  nmit  ofgnai^ng  the  stali^ics  aa  tu  the 


Tib'.e  al  tn^tocj  of  elytra  of  ruioui  Imgili*. 
;  abKiaa  *bo«  ki^ttii  of  eljtn  in  cm. 

fc  I  f  ■»■«?  W  Iht  iiaiii  k«g^  of  rlTtrm,  and  it  is  h«ace  dear  that 
tk»  MMB  hfm  is  A»  tummomnt,  just  as  it  b  hi  the  case  of  the 
itacw*  *f%  p*i«  fc— aw  goMMMJty.  Though  dimorphic  in  respect 
«f  tl»  k«|:lh  «f  tW  Itoras  Ibne  males  are  thu  monomorphw  u 
mufc  Uw  etvtnk     Then  is  of  course  nothiog  naUy  coalrarjr  to 
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nprcUtioi)  in  the  fnct  that  a  race  ii  dimorphic  in  reap«ct  of  one 
chancter  while  b  respeet  of  another  it  is  moDomorphic 

III.  LuCANOS  CBRTUB.     (Tie  Siaff-beetit.) 

Of  this  insect  ne  hnre  no  quantity  of  males  sufficient  to  justify 

■  Blatement  that  in  respect  of  the  development  of  the  mandibles  it  is 

raoDomorphic  or  dimorphic.     It  u  well  known  that  very  striking 

difirrencea  are  found  between  high  and  low  males  in  this  species. 

Males  to  the  numberofl  15  obtained  nt  Waking  in  1891  and  1692 
have  been  measured.  The  lengths  of  the  mandibles  from  the  apex 
to  the  internal  siijjle  between  the  base  and  the  head  were  taken  with 
<t>mpauefl,  and  the  result  is  exhibited  in  fig,  S.     The  fact  that  this 

Fig.  6. 


tmbk  at  fnquaiMij  uf  Tarioiu  leugUii  of  uuiidible  in  Iauhmmi  etma,  (J, 
OrdmatM  ifaow  number  of  osaea ;  itiKiaHe  give  lingltu  nf  mandibles  in  em. 

■ample  is  monomnrphic  is  quite  clear,  for  the  numbers  are  plainly 
grouped  round  the  middlemost  value.  But  in  this  case  there  ta 
serious  reason  to  doubt  whether  the  sample  exnmined  contains  really 
low  males.  In  our  eiperience  of  the  Earwig's  forceps  and  the 
Xj/Uttmpe*  horns,  the  low  males  are  almost  like  the  females ;  but  in 
llie  cue  of  the  Stag-heetle  the  mandible  of  the  lowest  male  seen 
waa  much  greater  tjian  that  of  the  females.  It  seems  poaaible  that 
in  the  Stag-beetle  the  truly  low  male  is  either  very  rare  or  does  not 
occur,  and  that  the  existing  individuals  belong  to  a  group  answering 
to  those  which  were  found  in  Xylotmpe*  abore  the  middlemost 
value.  There  is  in  fact  a  possibility  that  we  hare  in  the  Stag-beetle 
a  case  whieh  is  the  converse  of  tliiil  of  the  Earwig.  In  most  places 
the  low  mde  Earwig  is  to  he  found,  the  high  male  being  absent  or 
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rerj  scarce^  but  in  the  Stag-beetle  it  is  the  high  male  that  is 
common  while  in  most  places  the  low  male  is  absent  or  scarce. 

In  this  case,  and  in  that  of  X  gideon  also,  the  ratio  of  the  man- 
dibles or  horns  to  the  total  length  is  higher  in  the  high  males  than 
in  the  low  males ;  or,  in  other  words,  though  the  body  of  a  high 
male  is  larger  than  that  of  a  low  male,  the  horos  of  the  high  male 
are  still  larger  in  proportion  to  the  body  than  those  of  the  low  male. 

In  conclusion  we  would  call  attention  to  the  fact  that  fantastic 
secondary  sexual  horns  present  one  of  the  most  difficult  problems  in 
Evolution,  for  as  to  their  modes  of  origin  even  guesses  can  scarcely 
be  made.  To  their  production  a  considerable  expenditure  of  energy 
is  clearly  needed,  and  yet  in  many  cases  they  have  no  obvious  func- 
tion. They  are,  further,  notoriously  variable.  Darwin  on  the  whok 
was  disposed  to  regard  them  as  ornaments.  The  knowledge  there- 
fore that  variation  in  the  degree  of  development  of  these  structures 
may  be  discontinuous  u  a  material  assistance  to  the  formation  of 
any  conception  as  to  the  manner  of  their  origin.  The  question  may 
be  asked,  does  the  dimorphism  of  which  cases  have  now  been  given 
represent  the  beginning  of  a  division  into  two  species,  or  rather  a 
division  which  might  be  accentuated  so  as  to  lead  to  such  division  T 
To  this  question  we  have  no  answer  to  make,  but  such  a  possibility 
may  well  be  remembered. 

We  must  express  our  thanks  to  Messrs  Macmillan  for  their 
kindness  in  allowing  us  to  use  the  drawings  of  figs.  1-4,  which  hare 
been  prepared  by  them  in  illustration  of  a  forthcoming  book  by  one 
of  us  on  the  subject  of  Variation. 


December  6,  1892. 
Dr.  St.  George  Mivart,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  November  1892: — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  November  were  144,  of  which  94  were  by 
presentation,  7  by  birth,  39  by  purchase,  2  by  exchange,  and  2  on 
deposit.  The  total  number  of  departures  during  the  same  period, 
by  death  and  removals,  was  82. 

Dr.  S.  J.  Hickson,  F.Z.S.,  read  a  paper  entitled  "  A  Revision  of 
the  Genera  of  the  Aicyonaria  Stolonifera,  with  a  Description  of  one 
new  Genus  and  several  new  Species,**  of  which  the  following  u  an 
abstract: — 

In  a  communication  made  to  the  Royal  Societv  in  1883,  the 
author  proposed  to  separate  those  Alcyonarians  in  which  the  polyps 
spring  mdependently  from  a  creeping  stolon  into  a  suborder,  the 
Stolonifera, 

The  author's  views  have  not  been  accepted  by  von  Koch,  Viguie, 
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Perceral  Wright,  and  Studer,  but  a  renewed  iavestigation  of  the 
genera  belonging  to  the  Buborder  has  conviDced  him  that  the  pro- 
posed clostification  is  perfectly  justified.  The  luborder  Stolonifera 
may  be  defined  as  follows: — 

Colonial  Alcyonaria  with  a  membranous  or  ribI>on-like  stolon. 
Me»(^l<BB  poorly  developed.  Polyps  either  entirety  free  from  one 
another  except  at  their  bases,  or  connected  by  horisontal  platforms 
{Tubipora)  or  connecting  tubes  {Claeularia  viridu  and  the  fossil 
Syrii^opora).  Skeleton  composed  of  calcareous  spicules  which  may 
be  joined  together  to  form  finn  tubes,  or  free  from  one  another,  or 
absent.  In  some  caoei  the  body-walla  aupported  by  a  horny 
■ecretioa. 

The  suborder  Stolonifera  contains  two  families  :  Tuhiporide  and 
ClaralariidiP. 

The  family  Tubiporidre  contains  one  genus  :   Tubipora. 

The  fiimily  Clavulariidra  contains  four  genera :  Clavularia, 
Cmnvlaria,  Stereoioma,  and  Sympodittm,  and  probably  Syrvtgopora. 

The  gentu  Conularia  may  be  defined  as  follows : — 

Clarulariidie  without  spicules.  Stolons  with  a  simple  cavity. 
PolypB  retractile.  The  basal  parts  of  the  polyps  aud  stolon  protected 
by  a  horny  secretion. 

The  genas  Clmmlaria  may  be  defined  as  follows : — 

Clatrdariids  with  a  membranous  or  retiform  creeping  stolon 
into  which  the  polyps  cannot  be  completely  retracted.  Spicules 
usnallj  present.     No  homy  secretion  of  the  e[:toderm  formed. 

The  genos  Sympodium  may  be  defined  as  follows ; — 

ClavulariidK  with  a  thick  plate-like  stolon  into  which  the  polyps 
may  be  completely  retracted. 

The  genns  Stereotoma  may  be  defined  as  follows  i — 

ClavuUriids  forming  small  colonies,  consisting  of  stiff  non- 
retractile  polyps  situated  at  considerable  intervals  from  one  another 
OD  a  thick  plate-like  stolon.  Tentacles  non-retractile.  Finate  few 
and  widely  separated  from  one  another.     Spicules  absent. 

Rhiutxatia,  Sarcodietyon,  Anthelia,  Gymnosarea,  Cyathopodium, 
and  Comulariella  can  no  longer  be  retained  as  separate  genera,  aa  it  is 
impossible  to  separate  them  from  the  |eaus  Clavularia.  The  species 
of  these  genera  therefore  become  species  of  Clmmlaria. 

The  following  new  species  of  Stolonifera  are  described : — 

Stemtoma  ceUhmse,  from  the  shore  reefs  of  Talisse  Island, 

North  Celebes. 
Clamilaria  gareia,  from  Diego  Garcia,  shallow  water. 
Clavularia  replant,  ^20  fathoms  off  Talisse  Iiland,  N.Celebes. 
Clavularia  eelebentii,  shallow  water,  Talisse  Island,  N.  Celebes. 

The  following  species  preTiously  named  by   the  author  in  the 
Proc.  Royal  Society  of  Victoria  are  described  in  detail  for  tbe 
time : — 

Clavularia  aualralieMtt,  rarietiei  A  &  B. 
Claeutaria  ramota. 
Clavularia  Jlava, 
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Aq  account  of  the  anatomy  of  Clavularia  viridU  of  Quoy  and 
Gaimard  is  also  fi:iven. 
This  paper  will  he  printed  entire  in  the  Sooiety*8  '  Transactions.' 

The  following  papers  were  read  : — 

1.  On  the  Convolutions  of  the  Cerebral  Hemispheres  in 
certain  Rodents.  By  Frank  E.  Beddard,  M.A.,  P.R.S., 
Prosector  to  the  Society. 

[Beceiyed  Deoember  6, 1892.] 

The  Rodents  are  for  the  most  part  smooth-brained  animals  ;  there 
are,  however,  several  exceptions  to  the  universal  applicabilify  of  this 
statement,  which  have  been  to  some  extent  dealt  with  hy  previous 
writers,  including  myself.  The  Rodent  brain  has  not,  however, 
been  subjected  to  that  careful  study  to  which  the  Ungulate  and 
Carnivorous  brains  have  in  the  hands  of  Dr.  Krueg  and  Prof.  Mivart. 
The  only  paper  dealing  with  the  Rodent  brain  in  general  known  to  me 
is  by  Dareste  (1)  ;  but  this  article  does  not  include  a  full  description  of 
the  convolutions  in  any  type  except  in  the  Capybara,  though  incidental 
references  are  made  to  other  types  in  the  author's  general  survey  of 
the  characters  of  the  cerebral  hemispheres  in  the  group.  Having 
formed  a  collection  of  Rodents'  brains  during  the  last  year  or  two 
from  material  that  cnme  to  hand  at  the  Societv's  Gardens,  I  think 
It  will  perhaps  be  worth  while  to  again  call  the  attention  of  anato- 
mists and  systematists  to  the  structure  of  the  cerebral  convolutions 
in  this  group  of  Mammalia.  I  have  examined  specimens  of  the 
following  8peries,  the  brains  of  which  show,  at  any  rate,  traces  of 
convolutions : — 

Ccdogenya  paca. 

Dasyprocta  azara, 

LagoMomus  trtchodaciyJus. 

Capromy8  pilorides, 

lTydrochcpru9  capybara, 

Hystrix  crista  ta. 

Sphinguru9  prehensilU. 

villo9U8. 

Castor  canadensis, 

Cavia  porcellus, 

Octodon  cummingi, 

Myopotamvs  coypu, 

Lepus  cuniculus, 

Aulacodus  swindernianus. 

Dolichotis  patachonica. 

The  last  two  I  have  lately  described  in  papers  dealing  with  the 
general  anatomy  of  the  Rodents  in  question  (3,  4).  Several  of 
these  animals  have  been  studied  by  previous  observers;  I  shall 
refer  to  them  in  the  following  descriptive  part  of  the  present  paper. 


1892.]  CEREBRAL  HEMISPHERES  OF  RODENTS.  597 

§  1.  Description  of  the  Cerebral  Hemispheres  in  certain  Genera, 

Castor  canadensis^, — ^Total  length  54  mm.,  breadth  41  mm., 
height  25  mm. 

The  cerebral  hemispheres  trend  away  from  each  other  posteriorly, 
permitting  the  corpora  quadrigemina  to  be  seen ;  they  are  closely 
applied  anteriorly.  The  length  of  each  hemisphere  is  38  mm. ;  the 
hembpheres  are  wider  behind  than  in  front ;  the  width  gradually 
increases  up  to  a  point  a  little  in  front  of  the  middle  of  the  hemi- 
sphere ;  thence  the  two  margins  are  approximately  parallel  to  each 
other. 

The  upper  surface  of  the  cerebral  hemispheres  is  nearly  completely 
smooth ;  at  about  the  end  of  the  first  half  of  the  hemisphere  is  a 
short  fissure  shaped  like  the  Greek  letter  y ;  behind  this,  separated 
from  it  by  a  considerable  interval  and  further  from  the  middle  line, 
is  a  very  short  (3  mm.  long)  longitudinal  fissure.  These  two 
fissures  are  indicated  by  Leuret  and  Gratiolet  as  forming  one 
continuous  fissure.  On  the  under  surface  of  the  brain  no  trace  was 
apparent  of  the  Sylvian  fissure.  The  rliinal  fissure  is  by  no  means 
clearly  marked  ;  it  is  only  obvious  anteriorly  and  again  just  before 
the  posterior  margin  of  the  hemispheres ;  it  ends  at  a  distance  of 

15  mm.  from  the  upper  surface  of  the  hemispheres.    The  olfactory 
bulbs  are  large. 

Capromys  jpxlorides, — Length  38  mm.,  breadth  26  mm.,  height 

16  mm. 

The  cerebral  hemispheres  (fig.  1 ,  p.  59S)  show  the  same  rounded 
oval  contour  that  distinguishes  the  brains  of  the  Porcupines.  The 
extreme  diameter  of  the  hemispheres  is  reached  a  very  short  distance 
behind  the  anterior  end  of  the  brain.  The  posterior  divergence  of 
the  two  hemispheres  partly  displays  the  corpora  quadrigemina. 
Each  hemisphere  measures  25  mm.  in  leneth.  The  surface  is  faintly 
marked  by  a  few  furrows.  A  longitudinal  furrow  (see  woodcut, 
fig.  1)  on  each  side  starts  from  the  inner  angle  of  the  hemisphere  ; 
it  is  altogether  9  millimetres  long ;  it  passes  at  first  forwards  and 
outwards,  and  then  at  the  middle  of  its  length  changes  its  direction 
and  rnns  straight  forwards  parallel  to  the  long  axis  of  the  brain  ;  a 
very  short  branch  is  given  off  at  this  point  which  continues  the 
straight  line  of  the  first  part  of  the  furrow ;  another  short  branch 
parallel  to  this  is  gi?en  off  on  the  side  just  before  the  end  of  the 
furrow.  These  furrows  are  more  strongly  marked  on  the  right 
half  of  the  brain.  In  front  of  this  posterior  longitudinal  furrow 
is  a  short  C-shaped  furrow  not  connected  with  it ;  the  concavity  of 
this  furrow  if  directed  inwards.  There  are  indications  of  a  very 
faint  transverse  furrow  at  a  distance  of  10  mm.  from  the  intercerebrd 
sulcus  and  ahout  4  mm.  from  the  posterior  margin  of  the  hrain.  A 
diagonal  furrow  about  8  mm.  in  length  is  partly  visible  on  the 
sides  of  the  hemispheres  when  the  brain  is  viewed  from  above ;  it 

*  Figured  bj  Leuret  and  OrAtiolet  (8,  plate  i*i.  fig.  1). 
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c*  -^rb!^'  V^^^  left  aide  of  the  bnin  this  furrow  p,» 
0«  the  infwior  Mrf««  of  the  br«a  the  rhin.l  fi„„re  ig  ««.  to  be 
Kg.  I. 


BntD  of  Capromys  pUoridet. 
JL.  &m  abort ;  B,  rrom  the  fide. 


MU  ind  quite  well  marked  from  end  to  end  Ai 
■  ftiiiri.  I  feond  the  grettMt  difficulty  io  ducoverinc  any 
dw  &*«  Sawe  excqitiog  in  the  lateral  region  of  the 
rwk  «Wr  '*  B  pnaenL 


K— Total  iMgth  39   mm.,    breadth  28  mm^ 

?w  Mw«fal  kwBpfcww  are  oeaHy  but  not  quite  smooth  ;  there 
Moi^  iM&»»>sirf  mwn  whidi  m  more  strongly  marked  io 
Miwr  «m«a.  TW  ttOrm^  let^  of  each  hemisphere  ia  28  mm. 
^V.  i^w«  fMBtrk^  »  as  to  display  ■  portion  of  the  corpora 
«-^PCww.*  tofh  •««  «»d  teste*;  the  latter  «re,  howew, 
,■-*  .■WKt^(Jk«apn>i«ti««of  ""wrew'Uum.  Ante riori?  the 
<«>  timnliii-  bMMM  Tn7  oarrow  and  diverge  in  a  marked  way 
r^m  Mii  ''der  ^  fttsat  ^^^'  *^^  bemispheres  rapidly  increaae  in 
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breadth  nntil  about  tbe  middle  point,  when  the  marf^na  are  nearly 
parallel,  con*er^ng  slightly  posteriorly.  Tbe  rhinnl  fissure  is  quite 
continuous ;  the  Sylvian  fissure  is  re)iresented  by  the  merest  trace. 
On  the  upper  surJkce  of  the  brain  there  are  two  short  furrows  on 
each  side,  one  in  front  of  and  to  the  outside  of  tbe  other. 

Layottomut  tnchodaclylus.—ToUA  length  43  mm.,  breadth 
35  mm.,  height  18  mm. 

The  cerebral  faemisphereH  divei^e  posteriorly  so  as  to  display  the 
corpora  quadrigemina  ;  they  do  not  diverge  at  all  eoteriorly.  The 
extreme  length  of  each  hemisphere  is  31  mm.     The  hemi^pherrs 

Pig.  2. 


Bnin  of  La^oitomta  trickodadytiu. 

Ji,  from  ■bore ;  B,  from  Ibe  lide :  a,  b,  c,  longitudinal  SMur«a ; 

B,  Sylf  Un  flonire.    See  p.  607. 

are  wider  behind  than  in  front ;  the  breadth  increaaei  very  gradually 
up  to  the  Sylvian  fiianre  ;  at  this  point  the  brain  suddenly  becomes 
wider. 

The  brain  (fig.  2)  is  marked  by  several  fairly  deep  furrows  and 
by  other  slif-bter  ones.  These  are  perfecily  symmetrical.  On 
either  side  of  tbe  intercerebral  fissure  is  a  furrow  9  mm.  long  which 
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commences  about  5  mm.  from  the  posterior  end  of  the  brain 
and  at  about  the  same  distance  from  the  interhemiapheral 
fisiiure ;  this  furrow  is  slightly  oblique  in  direction,  the  anterior 
end  being  nearer  to  the  middle  line  than  the  posterior.  In 
front  of  this  is  another  furrow,  rather  deeper  but  about  the 
same  length  ;  this  furrow  is  twice  the  di^^tance  from  the  median 
fnrrow,  that  is  the  last  described  furrow,  and  shows  a  tendency  (on 
one  side)  to  bifurcate  anteriorly.  If  the  anterior  end  of  the  poa- 
terior  furrow  were  bent  away  from  the  middle  line  of  the  brain,  it 
would  come  to  be  continuous  with  the  anterior  longitudinal  furrow ; 
as  it  is  a  space  of  3  mm.  separates  the  two.  Parallel  with  the 
posterior  longitudinal  furrow  are  two  less  ctmspicuous  fissures ;  thej 
run  at  about  equal  distances  from  each  other  and  from  the  furrow 
first  described :  the  inner  of  the  two  is  only  just  visible ;  it  is  yctj 
short  and  very  plainly  marked  :  the  outer  is  10  mm.  in  length  ;  it 
starts  from  the  posterior  border  of  the  hemisphere ;  but  the  posterior 
part  of  this  fissure  is  much  shallower  than  the  anterior  half,  and 
18  indeed  only  plainly  recognizable  on  the  right  hemisphere.  The 
Sylvian  fissure  is  very  deep  on  the  upper  surface  of  the  brain 
though  shallow  at  its  commencement ;  its  direction  is  on  the  whole 
at  right  angles  to  the  longitudinal  axis  of  the  brain ;  it  is,  how- 
ever, curved,  the  convexity  of  the  curve  being  forwards ;  at  about 
the  middle  of  its  course  it  gives  off  a  short  forwardly  running 
branch,  the  direction  of  which  is  also  slightly  downwards. 

On  the  under  surface  of  the  brain  the  only  distinct  fissure  (apart 
from  the  Sylvian)  to  be  seen  is  the  rhinal  fissure.  This  is  quite 
obvious  from  end  to  end.  This  fissure  can  be  traced  back  on 
the  posterior  aspect  of  the  hemispheres  up  to  within  6  or  7  mm.  of 
the  upper  surface  of  the  brain. 

Hystrix  cristaia^, — ^Total  length  45  mm.,  breadth  36  mm., 
height  20  mm. 

The  cerebral  hemispheres  are  very  broad  and  together  have  an 
almost  circular  contour.  They  diverge  posteriorly  so  as  to  reveal 
the  corpora  quadrigemina.  The  upper  surface  is  furrowed  to  some 
extent,  though  not  to  so  marked  a  degree  as  in  some  other  genera. 
The  length  of  each  hemisphere  is  30  mm. 

A  longitudinal  furrow  about  10  mm.  long  runs  on  either  side  of 
the  median  furrow  on  the  posterior  half  of  the  hemisphere  ;  rather 
in  front  of  the  middle  of  each  hemisphere,  this  furrow  is  very 
nearly  continuous  with  a  much  deeper  furrow  passing  obliquely 
outwards  at  an  an<;le  of  about  30^  with  the  transverse  axis ;  this 
furrow,  which  is  about  13  mm.  long,  is  restricted  to  the  dorsal 
surface  of  the  brain.  The  remaining  furrows  are  decidedly  asym- 
metrical in  their  arrangement. 

On  the  left  half  of  the  brain  there  are  two  downwardly  directed 
fisisures  running  parallel  with  the  Sylvian  fissure.     On  the  right 

'  Figured  by  Leiiret  nnd  Gratiolet  (8,  plate  iii.). 
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hemisphere  I  could  only  reco^^nize  one  of  these.  On  the  right  hnli 
of  the  hrain  there  is  a  marked  indentation  to  the  outside  of  the 
posterior  extremity  of  the  longitudinal  furrow. 

On  the  under  surface  of  the  brain  the  rhinal  fissure  is  seen  to  be 
Tery  distinct  and  complete.  The  Sylvian  fissure  is  not  so  distinct 
where  it  joins  the  rhinal  fissure  as  it  is  laterally ;  just  in  front  of 
the  Sylvian  fissure  is  a  small  fissure  arising  from  the  rhinal  fissure, 
which  appears  to  be  the  termination  of  the  anterior  transverse 
fissure  of  the  dorsal  surface  of  the  brain. 

Sphingwui  preJiensiiis, — Total  length  36  mm.,  breadth  27  mm., 
height  19  mm. 

The  cerebral  hemispheres  show  the  same  peculiar  shape  that  is 
seen  in  Hystrix ;  their  contour  is  almost  circular ;  the  posterior 
divergence  of  the  two  hemispheres  is  so  nearly  filled  by  the  projecting 
cerebellum  that  the  merest  peep  at  the  corpora  quadrigemina  is 
alone  possible. 

Each  hemisphere  measures  24  mm.  in  length ;  the  upper  surface 
is  smooth,  but  not  so  smooth  as  in  the  Beaver ;  it  is  marked  by  a 
good  many  meandering  lines  which  are  for  the  most  part  directed 
downwards.  I  do  not  describe  these  particularly  as  they  do  not 
appear  to  me  to  be  of  any  morphological  importance.  In  addition 
to  these  there  are  two  dents  on  the  upper  surface  of  the  brain. 
The  posterior  of  these  is  placed  at  a  distance  of  about  6  mm.  from 
the  hinder  margin  of  the  brain ;  the  anterior  mark  is  about  the 
same  distance  in  front. 

The  rhinal  fissure  is  not  well  marked,  but  it  is  complete.  The 
Sylvian  fissure  was  hardly  apparent. 

SphimguruB  tillosus, — Total  length  36  mm.,  breadth  30  mm.» 
height  20  mm. 

This  brain  is  almost  exactly  identical  in  size  with  that  of  the  last 
species;  nor  is  there  any  occasion  to  describe  the  general  shape 
and  the  proportions  of  its  various  regions,  fur  they  are  precisely 
as  in  Sfihingurus  prehetmlis. 

On  the  other  hand,  the  brain  is  deeply  furrowed  in  comparison 
with  that  of  the  other  Sphinffurus,  It  appears  to  me  to  be  a  very 
remarkable  fact  there  should  be  this  difference  in  the  brain-surface  of 
two  animals  of  the  same  size  and  belonging  to  the  same  genus.  The 
rhinal  fissure  is  quite  deep  and  perfectly  complete.  The  Sylvian 
fossa  is  much  deeper  than  in  Sp^ffurus  preheSuUis.  The  Sylvian 
fissure  is  also  quite  conspicuous  and  passes  on  to  the  dorsal  side  of 
the  brain,  where  it  is  deeper  than  at  its  origin ;  this  region  of  the 
Sylvian  fissure  is  represented  by  the  posterior  of  the  two  dents  upon 
the  surface  of  the  brain  of  Sphingurus  prehensiits.  In  front  of  this 
fissure  are  two  others  eouidistant  from  it  and  from  each  other, 
which  run  in  a  similar  airection ;  besides  these  principal  fissures 
are  numerous  smaller  ones  which  are  principally  branches  of  them. 
There  was  no  longitudinal  fissure. 
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(on  the  right  half),  the  Sylyian  fissure  also  joins  this  longitudiDally 
ranning  farrow. 

A  second  longitudinal  furrow,  at  ahont  the  same  distance  from  the 
first  described  longitudinal  furrow  as  the  latter  is  from  the  median 
interhemispheral  furrow,  and  commencing  about  5  mm.  from  the 
posterior  margin  of  the  brain,  has  a  course  of  4  or  5  mm. ;  this 
furrow  is  rather  more  strongly  marked  on  the  right  half  of  the  brain. 
Again,  to  the  outside  of  this  is  a  longer  furrow  but  less  strongly 
marked,  which  commences  at  the  very  margin  of  the  brain  just 
opposite  to  the  point  where  the  rhinal  furrow  is  lost  beneath  the 
corpora  quadrigemina;  this  furrow  is  situated  about  twice  as  far 
from  the  second  longitudinal  furrow  as  that  furrow  is  from  the  first. 
Its  length  is  about  12  mm. 

On  the  under  surface  of  the  brain  the  hippocampal  gyrus  is  seen 
to  he  Tery  prominent  in  the  temporal  region,  and  when  the  brain  is 
viewed  laterally  this  convex  projection  is  very  apparent.  The  rhinal 
fissure  is  complete  and  anteriorly  appears  to  give  off  a  short 
forwardly  running  branch  such  as  I  have  described  in  Ccelogenyt, 
The  Sylvian  fissure  is  very  slightly  marked  where  it  joins  the  rhinal 
fissure. 

The  olfactory  bulbs  are  large. 

Lenret  and  Gratiolet's  figure  (8,  pi.  iii.),  though  in  my  opinion 
better  than  that  of  Ovren,  is  not  so  clear  as  the  drawing  which  I 
exhibit. 

CalogenyM  paea, — Total  length  53  mm.,  breadth  42  mm.,  height 
23  mm. 

The  cerebral  hemispheres  diverge  posteriorly  so  as  to  display 
the  corpora  quadrigemina  ;  there  is  no  divergence  anteriorly.  £ach 
hemisphere  measures  34  mm.  in  length  and  is  considerably  wider 
behind  than  in  front,  the  diameter  increases  more  rapidly  a^er  the 
Sylvian  fissure. 

The  surface  of  the  hemispheres  (fig.  4,  p.  604)  is  indented  by 
a  few  very  deep  furrows,  which  are  quite  symmetrically  arranged. 
A  furrow  10  mm.  long  lies  posteriorly  at  a  distance  of  7  mm.  from 
the  interhemispheral  sulcus ;  anteriorly  there  is  a  shorter  furrow 
which  suddenly  bends  outwards  posteriorly  and  runs  almost  parallel 
with  the  margin  of  the  hemisphere.  The  posterior  furrow  is  con- 
tinued forward  by  a  very  faintly  marked  furrow  which  approaches 
the  middle  line  and  then  turns  outwards,  joining  or  running  just 
behind  the  end  of  the  anterior  furrow.  On  the  right  side  of  the 
body  there  is  a  small  but  deep  indentation  on  the  inner  side  of  the 
posterior  furrow,  between  it  and  the  interhemispheral  furrow ;  there 
is  also  (on  both  sides  of  the  brain)  another  dint — ^it  is  hardly  long 
enough  to  be  called  a  furrow — on  a  level  with  the  hind  extremitv 
of  the  posterior  furrow  and  about  as  far  from  it  as  that  furrow  is 
from  the  median  interhemispheral  sulcus. 

Outside  this  again  is  a  shallow  furrow  which  begins  at  the 
posterior  margin  of  the  hemisphere,  just  on  a  level  with  the  end  of 
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the  rhinol  furrow  (oa  the  HKht  side) ;  its  course  is  longitudinil,  bat 
at  nn  angle  of  about  30°  with  the  luDgitudinal  aiia. 

On  the  under  surface  the  rhiaal  fissure  is  complete  and  yeiy  dMp 
and  wide ;  on  the  hinder  aspect  of  the  brnin  it  is  seen  to  reach  to 
within  about  12  mm.  of   the   inner    comer  of  the  beinisphere; 

Fig.  4, 
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The  brain  of  this  animal  is  also  figured  by  Leuret  and  Gratiolet 
(8,  pi.  iii.)«  The  furrows  are  not,  however,  sufficiently  marked 
in  their  drawing. 

Cavia  porcellus, — Length  28  mm.,  breadth  20  mm.,  height 
12  mm. 

The  description  of  this  brain  need  not  occupy  us  long,  since  the 
convolutions  upon  the  cerebral  hemispheres  are  very  greatly  reduced 
as  compared  with  allied  forms.  The  outline  of  each  hemisphere, 
which  measures  20  mm.  in  extreme  length,  is  roughly  triangular; 
the  widest  point  is  not  far  in  front  of  the  posterior  margin  of  the 
hemispheres  ;  thence  the  opposite  margins  converge  to  the  anterior 
end  of  the  brain,  which  is  of  slight  diameter.  The  hemispheres  are 
divaricated  behind  so  as  to  display  the  corpora  quadrigemina. 

On  the  under  surface  the  rhinal  fissure  is  well  marked,  entirely 
separating  the  rhinencephalon  from  the  pallium  ;  this  fissure  is 
considerably  deeper  behind  than  in  front.  In  the  temporal  region 
the  rhinencephalon  is  very  convex,  a  more  or  less  strongly  marked 
fissnre  (the  Sylvian  fossa)  separating  the  convex  posterior  from  the 
more  flattened  anterior  part  of  the  rhinencephalon.  The  rhinence- 
phalon is  visible  when  the  brain  is  viewed  laterally.  On  the  lefl 
side  there  is  a  distinct  Sylvian  fissure,  which  extends  for  a  distance 
of  about  6mm.;  its  direction  is  almost  vertical,  hut  it  slopes  back- 
wards a  little.  On  the  right  side  of  the  brain  there  was  no  trace 
that  I  could  see  of  this  fissure. 

The  upper  surface  of  the  brain  is  but  little  fissured.  On  each 
hemisphere  is  a  short  fissure  about  5  mm.  long  commencing  a  little 
way  in  front  of  the  posterior  margin  of  the  brain  and  situated  3  mm. 
from  the  median  interhemispheral  fissure ;  in  addition  to  this 
another  longitudinal  fissure  is  present  on  each  side  5  mm.  away 
from  the  last,  longer  and  commencing  at  the  posterior  margin. 
This  fis>ure  is,  however,  even  shallower  than  the  last,  but  in  spite 
of  this  is  perfectly  evident. 

It  is  generally  stated  that  the  convolutions  of  the  hemispheres 
bear  some  relation  to  the  size  of  the  animal ;  thus  in  relation  to 
the  Cervidae  Sir  W.  H.  Flower  has  pointed  out  *  **  how  closely  the 
amount  of  convolution  bears  relation  to  the  hulk  of  the  hemisphere, 
the  primitive  pattern  being  exactly  the  same  in  all.*'  Again,  among 
the  Primates  the  Marmoset  has  the  tiniest  brain,  and  this  brain  is 
quite  smooth.  Broadly  speaking  the  rodents  form  no  exception  to 
this  generalization ;  its  truth  becomes  more  apparent  when  the 
comparisons  of  extent  of  complication  of  brain-surface  are  restricted 
to  a  family  rather  than  when  applied  to  the  whole  group. 

Otherwise  the  brain  of  the  Beaver  forms  a  marked  exception ;  it 
is  as  large  as  any  rodent  brain  excepting  Hydrochcerus  and  is  nearly 
perfectly  smooth,  while  considerably  smaller  brains,  such  as  Logo- 
9lomus,  are  decidedly  convoluted. 

The  above-given  account  of  the  various  brains  which  I  have  been 

'  7,  p.  174. 
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able  to  examine  leads  me  to  disagree  with  some  of  the  statements  in 
Dareste's  paper  (1).  After  describing  the  convolutions  of  the 
Capybara  he  remarks  : — "  II  n'existe  point  darts  les  autres  Rongeurs 
de  v^ritables  circon volutions  ;  mais  les  anfractuosit^  et  les  depres- 
sions que  Ton  observe  k  la  surface  du  cervean  de  leurs  grandes  espoces 
sont  manifestement,  dans  leur  disposition,  I'^bauche  et  comme 
r indication  des  circonvolutions  si  dcveloppdes  et  si  nettement  des- 
sin^es  du  Cabiai."  Sir  William  Turner  also,  in  his  interesting 
survey  of  the  Mammalian  brain  (2),  says  upon  the  same  subject : — 
'^The  Rodentia  are  almost  universally  smooth-brained.  But  in 
some  genera  traces  of  shallow  fissures  may  occasionally  be  seen  on 
the  surface  which  indicate  an  early  stage  in  the  formation  of 
convolutions."  It  appears  to  me  that  both  these  statements  under- 
estimate the  actual  development  of  fissures  and  convolutions  ^  upon 
the  brain  of  the  larger  Rodents.  I  do  not,  I  confess,  see  any  reason 
for  M.  Dareste's  distinction  between  the  "  circonvolutions  "  of  the 
brain  of  Hydrochcerus  and  the  '^  anfractuosites  "  of  the  brains  of 
some  other  forms ;  perhaps,  however,  Dareste  had  not  in  his  bands 
such  well-preserved  brains  as  I  have  been  able,  thanks  to  the  skill 
of  my  assistant  Mr.  Ockenden,  to  examine.  Judging  from  a 
specimen  of  the  brain  of  Hydrochcerus  which  I  have  seen  by  the 
kindness  of  Mr.  Charles  Stewart  in  the  Museum  of  the  Royal 
College  of  Surgeons,  the  fissures  in  this  rodent  are  not  more  marked 
than  they  are  in,  for  example,  Laffostomus ;  but  the  latter  is  one  of 
the  best  developed  brains  in  this  respect,  and  it  is  one  of  the  types 
which  M.  Dareste  did  not  examine  or  refer  to ;  I  should,  however, 
dispute  his  statement  even  when  applied  to  the  Agouti ;  I  think 
that  a  comparison  of  my  figure  of  the  brain  of  this  rodent  with 
M.  Dareste's  figures  of  the  brain  oi  Hydrochcsrtis  will  bear  out  my 
remarks. 

Another  point  in  which  I  find  myself  in  disagreement  with 
M.  Dareste  concerns  the  Sylvian  fissure.  He  remarks,  and  judging 
from  his  figure  with  perfect  truth,  that  the  Capybara  has  no  fissure 
in  its  brain  which  can  be  compared  to  this  universally  present 
fissure ;  it  is,  however,  a  little  rash  to  found  upon  the  examination  of 
a  single  type  (he  says  nothing  in  this  matter  of  the  other  Rodents' 
brains)  a  generalization  of  so  much  importance  as  that  which 
Dareste  proceeds  to  formulate,  viz. : — ''  Le  cerveau  des  Rongeurs 
nous  pr&ente,  selon  toute  apparence,  un  type  distinct  de  celui  des 
Primates,  des  Carnivores  et  aes  Ruminants ;  type  principalement 
caracterisee  par  Tabsence  de  la  scissure  de  Sylvius,  et  par  suite  par 
Tabsence  de  la  division  du  cerveau  des  deux  lobes,  I'un  ant^rieur, 
I'autre  post^rieur  a  la  scissure."  Sir  W.  Turner  also  remarks 
that  *'  The  Sylvian  fissure  ...  is  not  seen  ...  in  the  lissencephalous 
Rodents."  The  Sylvian  fissure  is  undoubtedly  feebly  developed  in 
the  majority  of  those  Rodents '  the  brains  of  which  I  have  personally 

^  Leuret  and  Gratiolet  head  plate  iii.,  on  ivhich  Rodents'  brains  are  figured, 
with  the  title  "Eno^phale  des  Mammiferes  dout  les  lobes  c^r^braux  sont 
d^pourvus  de  circonTOlutions." 

'^  The  Sylvian  fissure  also  exists  in  a  few  perfectly  smooth-brained  Rodents 
for  instance  in  the  following : — SciuruSy  Dtpus^  Gerbitlua,  Chinchilla, 
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studied;  but  it  is  quite  impossible  to  cbaracterize  tbe  group  by 
the  absence  of  this  fissure ;  for  instance,  there  is  a  distinct  trace 
of  this  fissure  in  Ccelogenys  and  in  Oapromys;  Dasyprocia  has  quite 
a  respectable  SyWian  fissure,  though,  as  I  have  already  pointed  out, 
it  is  not  thoroughly  certain  which  of  the  two  fissures  to  be 
found  in  this  neighbourhood  is  to  be  compared  with  the  Sylvian 
fissure  of  other  Mammals ;  but  the  best  exception  to  M.  Dareste's 
unfortunate  generalization  is  shown  by  the  genus  Lagostomus^ 
where  the  Sylvian  fissure  is  so  deep  and  extensive  that  it  could 
not  possibly  be  overlooked,  and  moreover  appears  on  the  dorsal 
aspect  of  the  brain,  as  shown  in  the  drawing  which  I  have  already 
exhibited  (fig.  2,  p.  599).  I  do  not  think  it  worth  while  to  follow 
M.  Dareste  into  his  comparison  of  the  Rodent  brain  with  that  of 
the  Marsupials  and  more  particularly  of  the  Kangaroo ;  he  chiefly 
bases  this  comparison  upon  the  supposed  absence  of  the  Sylvian 
fissure  in  the  latter  animal,  a  supposition  which  is  not  true  (see  for 
example  the  woodcut  (fig.  ii.)  illustrating  Sir  William  Turner's 
paper  upon  the  mammalian  brain). 


§  2.  Comparison  of  the  Brains  of  the  Genera  described  inter  se. 

The  convolutions  of  the  Rodent's  brain  can  be  satisfactorily 
compared ;  but  unfortunately  most  genera  have  small  brains  which 
either  show  no  traces  of  any  furrows  or  only  traces.  The  furrows 
are,  however,  well  developed  in  Ccelogenys,  Dasyprocia,  Doliehotis, 
Lagostomus^  and  Hystrix ;  traces  of  the  more  important  furrows 
can  be  recognized  in  Castor,  Aulacodus,  Capromys,  Sphingurus, 
Myopotamus,  Lepus,  Cavia,  and  Octodon;  the  brains  of  Sciurus, 
Dipus,  Gerbillus,  nnd  Cricetus  are  quite  smooth. 

The  brain  of  Dasyprocta  is  a  convenient  starting-point ;  I  shall 
therefore  briefly  recur  to  the  furrows  which  mark  the  cerebral 
hemispheres  of  this  Rodent.  I  do  not  propose  to  call  these  furrows 
by  any  names,  for  that  would  imply  a  direct  comparison  with  the 
similarly  named  furrows  in  the  brains  of  other  Mammalia ;  I  doubt 
very  much  how  far  such  comparisons  can  be  safely  made.  Each 
hemisphere  has  five  furrows  (apart  from  the  ''  rhinal "  furrow, 
which  I  leave  aside  for  the  present),  three  of  which  run  parallel  with 
the  long  axis  of  the  brain  and  two  somewhat  transversely  to  that  axis. 

The  most  important  of  these  furrows  (a,  see  figs.  2,  3,  &  4, 
pp.  599,  602,  604)  runs  at  a  distance  of  about  5  mm.  from 
the  interhemispheral  sulcus  nearly  from  end  to  end  of  the 
brain.  The  second  longitudinal  furrow  (6)  is  very  short,  about  5 
mm.  lone,  and  about  5  mm.  distance  from  a.  The  third  longi- 
tudinal furrow  (c)  is  about  twice  the  length  of  the  last,  and  is 
situated  about  midway  between  the  dorsal  and  ventral  surfaces  of 
the  brain  when  the  brain  is  seen  in  profile.  At  the  end  of  the  first 
third  of  the  hemisphere  the  furrow  a  gives  off  a  transverse  furrow 
(d),  which  joins  the  rhinal  fissure ;  behind  this,  at  the  end  of  the 
second  third,  is  a  second  transverse  fissure  which  joins  a  on  one 
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point  wbere  d  would  join  it  were  that  furrow  present ;  the  Sylvian 
fissure  is  deep  and  bifurcate  at  the  upper  end,  nearly  joining  a. 

Ccdogenys  (fig.  4,  p.  604)  has  a  less  convoluted  brain.  The  fissure  a 
IS  divided  into  two  quite  separate  portions,  which  occupy  the  first 
and  last  thirds  of  the  hemisphere ;  b  is  merely  a  deep  dent  which  is 
rather  transverse  in  direction,  running  towards  e :  neither  d  nor  the 
Sylvian  fissure  was  well  developed  ;  on  one  side,  however,  the  latter 
could  be  made  out,  and  there  were  indications  of  (^  as  a  deepish 
depression  connected  by  a  shallow  furrow  with  the  end  of  the  first 
part  of  a. 

In  Hystrix  a  is  not  extensive ;  fissures  which  possibly  correspond 
to  b  and  c  are  present  but  run  obliquely  outwards ;  c  and  d  are  well 
developed,  so  that  altogether  the  furrows  have  a  markedly  oblique 
disposition. 

In  the  smaller  brains  a  is,  as  in  the  larger  brains,  the  most 
important  fissure  upon  the  upper  side  of  tlie  brain.  It  is  the  only 
one  present  in  Octodon  and  Myopotamits. 

§  3.  The  Structure  of  the  Hemispheres  and  the  Clasaificatian 

of  the  Rodentia, 

It  is  not  my  object  here  to  enter  into  any  detailed  account  of  the 
yarious  ways  in  which  this  group  of  Mammals  has  been  arranged 
by  yarious  authorities ;  I  shall  only  point  out  how  far  the  results 
which  I  have  been  able  to  get  together  affect  the  scheme  of  classifi- 
cation propounded  by  the  late  Mr.  Alston.  This  naturalist  divided, 
it  will   be  recollected,  the  Order  Rodentia  into  three  groups: — 

(I)  HeBEOENTATI  ;   (2)  SlMPLICIDENTATl  ;    (3)  DuPLICIDENTATI. 

We  are  here  only  concerned  with  the  last  of  the  three  groups,  which 
are  separated  by  Alston  into  a  number  of  families. 

The  following  are  the  families  of  which  I  have  personally  exam- 
ined brains,  with  the  genera  which  I  have  examined : — 

(1)   SCIUROMORPHA. 

Sciuru9. 
Castor. 

(2)  Myomqrpha. 

Gerbillus. 

Cricetus. 

Dipus. 

(3)  Hystricomobpha. 
a,  Octodontidee. 

Octodon. 

Myopotamus, 

Capromye, 

Auiacodue. 
b.  Hystricidae. 

IIystrix\ 

Sphinyurue. 
e,  Chinchillidse. 

Lagostomus. 

Chinchilla, 
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d*  Dasyproctidae. 

Dasyprocia, 

Coelogenys, 
e.  Caviidse. 

Cavia. 

Dolichoiis, 

Ilydrochoerus, 

It  will  be  noticed  at  once  that  the  convoluted  brains  belong  to  the 
last  of  the  three  divisions  of  the  Simplicidentati ;  the  obscure  dints 
upon  the  upper  surface  of  the  cerebrum  of  the  Beaver  are  apparently 
the  only  apology  for  convolutions  possessed  by  either  the  Sciuro- 
morpha  or  the  Myomorpha.  In  point  of  size  there  is  every  reason 
why  some  of  the  members  of  these  two  groups  should  have 
recognizable  convolutions  ;  apart  from  the  Beaver,  which  is  one  of 
the  largest  of  the  Rodentia,  there  is  the  Common  Squirrel,  whose 
brain  is  distinctly  bigger  than  that  of  Oclodan^  in  which  genus  there 
are  decided  traces  of  convolutions  ;  it  seems  to  me  therefore  that — 
for  the  present  at  least — we  may  regard  these  two  groups  of  the 
Simplicidentati  as  being  characterized  by  the  entire  absence  of 
convolutions.  It  is  quite  otherwise  with  the  Hystricomorpha ;  the 
larger  members  of  this  group  show  convolutions  which  can  be 
reduced  to  a  common  plan.  But  there  are  differences  among  the 
genera  which  permit  of  an  arrangement  in  accordance  with  the 
varying  condition  of  the  convolutions.  The  Uystricidse  form  a 
perfectly  natural  family.  Their  brain  is  characterized  by  its  peculiar 
shape,  rounded  in  front,  and  by  the  fact  that  the  convolutions  for 
the  most  part  are  transverse  and  not  longitudinal  in  direction.  Only 
in  Hysttrix  itself  is  the  principal  longitudinal  furrow  a,  which  occurs 
in  all  other  Rodents  whose  brains  show  any  convolutions  at  all, 
represented  to  any  extent.  In  relation  to  this  fact  it  may  be 
pointed  out  that  we  may  fairly  regard  Hyatrix  as  the  least  special- 
ized of  the  Rodents  whose  brains  are  treated  of  here.  The  only 
animal  whose  brain  approaches  that  of  the  Porcupines  is,  as  I  have 
already  pointed  out,  Capromy$  ;  the  brain  of  this  Rodent  is  rounded 
off  in  the  same  way  anteriorly.  The  convolutions  are  so  feebly 
developed  that  the  comparison  can  perhaps  hardly  be  pushed  any 
further.  It  may,  however,  be  worth  remarking  that  a  lateral  furrow, 
which  I  regard  as  being  a  part  of  the  Sylvian  fissure,  is  well  marked 
both  in  Capromys  and  in  the  Porcupine.  This  latter  furrow  is  also  not 
inconspicuous  in  Autacodus  (fig.  6,  p.  61 1),  the  relationships  of  which 
to  Capromys  are  apparent  from  a  comparison  of  their  brains.  Even  in 
MyopotamuB^  where  the  shape  of  the  brain  is  very  different  from  that  of 
other  Octodontidse,  there  is  a  distinct  trace  of  the  lateral  oblique  furrow 
which  is  so  well  marked  in  both  Aulacodus  and  Gapromys.  In  any 
case,  therefore,  the  naturalism  of  the  family  Octodontidse  is  shown  by 
a  comparison  of  their  brains.  We  next  come  to  the  Dasyproctidse, 
represented  by  the  two  genera  Dasyprocta  and  Ocelogenys,  Of  these 
two  brains  Coelogenya  is  the  larger,  and  yet  it  has  the  fewest  furrows ; 
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fissnre)  there  are  numerous  connecting  furrows ;  the  whole  surface 
of  the  brain  is  indeed  divided  up  by  a  network  of  furrows  with  a 
development  far  in  excess  of  anything  met  with  in  any  other 
Bodent  known  to  me.  The  very  number  and  variety  in  direction 
and  extent  of  these  furrows  make  it  quite  easy  to  select  some  which 
can  be  identified  with  those  upon  the  cerebral  hemispheres  of  other 
Rodents.  It  is  of  course  difficult,  if  not  impossible,  to  come  to  any 
definite  opinion  as  to  the  significance  of  the  furrows  upon  tbis 
particular  brain  ;  if  they  are  an  accidental  expression  of  the  possi- 
bilities of  modification  in  the  brain-surface,  it  is  noteworthy  that 
the  Rabbit  departs  very  widely  from  the  dimplicidentati.  In  the 
latter  group  the  tendency  upon  the  whole  appears  to  be  a  stronger 
development  of  longitudinal  furrows,  thus  resembling  the  Ungulata. 


2.  On  a  new  Monkey  from  North-east  Sumatra. 
By  R.  CoLLETT,  C.M.Z.S. 

[BeoeiTod  Norember  8, 1892.] 
(Plate  XLII.) 

During  the  years  1888  and  18S9,  Herr  Iversen,  one  of  the  pre- 
parators  of  the  University  Zoological  Museum  of  Christiania,  resided 
on  the  north-east  side  of  Sumatra  in  order  to  collect  specimens  for 
the  museum. 

Through  the  kindness  of  two  young  Norwegians,  the  Messrs. 
Kamstrup,  who  are  established  there,  one  in  the  district  of  Lnngkat, 
the  other  in  that  of  Deli,  Herr  Iversen,  by  living  in  turns  on  their 
estates,  has  been  enabled  to  make  a  very  important  collection  of  the 
vertebrated  animals  of  those  districts.  As  the  collection  of  Ver- 
tebrates is  not  yet  completed,  but  is  being  steadily  increased  by 
Messrs.  Kamstrup  themselves,  I  intend,  at  a  later  opportunity,  to 
give  a  general  account  of  the  whole  of  the  materials  furnished  from 
these  pans.  On  the  present  occasion,  however,  I  wish  to  give  a  short 
diagnosis  of  a  Semnopithecus  which  does  not  appear  to  have  been 
previously  described,  and  to  which  I  have  great  pleasure  in  attaching 
my  friend  Mr.  Oldfield  Thomas's  name. 

Sehnopithecus  THOMA8I,  sp.  n.    (Plate  XLII.) 

Diagnosis, — A  central  occipital  crest  sloping  at  first  backwards, 
but  reversed  on  the  occiput ;  a  lower  (indistinct)  crest  on  each  side 
of  the  forehead.  Colour  above  dark  grey,  white  underneath ;  hands 
and  ffct  black.  The  cheeks,  front,  and  forehead  are  white ;  a  black 
stripe  from  the  upper  jaw  to  the  ear,  and  a  black  central  stripe  on 
the  forehead  ;  the  very  old  male  darker,  with  the  upper  part  of  the 
head  brownish  black,  front  whitish. 

Locality. — Langkat,  N.E.  Sumatra  (7  specimens  procured ;  Uni- 
versity Museum,  Christiania). 

In  form  and  general  appearance  this  Monkey  resembles  the  group 
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to  which  S.femoralU  and  S.  obtatmi  belonj;,  and  appears  to  be 
dosely  related  to  8.  koiei  from  North-west  Borneo  *,  described  in 
1 8Sd  hj  Mr.  Thomns.  The  distiibatioa  of  the  colouriog  ia  in  several 
respects  identical  with  that  of  the  latter,  but  there  is  a  characteristic 
difference  in  the  colouring  of  the  cheeks,  which  do  not,  aa  in  8,  hotei, 
form  a  connected  white  area  with  the  white  forehead,  hat  the  area 
u  broken  bj  a  hiack  band  Tram  the  edge  of  the  mouth  to  the  ear 
(in  the  young  male  and  the  female) ;  in  the  old  male  the  upper 
parta  of  the  cheeks  are  nearly  entirely  black.  The  creat  UkewiM 
does  not  alope  evenly  backwards  aa  in  S.  hoiei,  but  is  reTersed  on 
the  back  of  the  head  and  nins  upwards  towards  the  centre  of  the 
crown. 

From  S.femoralii,  to  which  especially  the  old  male  seema  to  be 
uearly  related,  it  is  distinguished  by  the  white  forehead  and  the 
wholly  white  under  surface,  both  of  head,  body,  and  tail. 

Siie. — The /ally  developed  male  is  about  620  millim.  in  length  (head 
and  body)  ;  the  length  of  the  tail  is  about  8 10  millim. 

The  fully  developed  female  is  somewhat  smaller.  The  length  of 
the  body  (head  included)  is  about  600  millim.  The  length  of  the 
tail  raries,  but  is  about  650  millim. ;  in  one  specimen  it  was  only 
590  millim.,  whilst  in  another  specimen  of  equal  size  it  was  7,10 
millim. 

The  hair-eovering  of  the  head, — The  greatest  height  of  the  longi- 
tudinal crest  on  the  crown  is  about  75  millim.  in  the  old  male,  while 
in  the  female  it  is  shorter,  or  from  42  to  R8  millim.  It  juta  ont 
from  the  centre  of  the  forehead  at  a  short  distance  from  the  eye- 
brows. On  the  front  of  the  bead  the  crest  slopes  backwards  ;  bat 
on  the  back  of  the  head  it  ia  directed  forwards,  there  being  a  hair 
spiral  behind  each  ear.  The  hairs  on  the  crown  thus  eonverge  and 
form  a  high  point  on  the  occiput.  On  the  neck  the  hairs  of  the 
crest  again  slope  backwards.  On  the  sides  of  the  forehead  the  hairs 
have  likewise  (esprcielly  in  the  females)  a  disposition  to  form  n  low 
crest  which  runs  parallel  to  the  central  crest ;  the  hairs  here  run 
together  to  a  projecting  point,  where  they  meet  the  spiral  behind  the 
ear.  There  is  scarcely  any  trace  of  a  chln-tuft,  ai  seen  in  S.  Aotei 
and  other  species. 

Colouring. — The  upper  part  of  the  body  is  of  exactly  the  same 
shade  as  in  S.  hotei,  being  a  uniform  grey  colour  owing  to  each  hair 
being  black  nod  white  in  turn  (without,  however,  haviag  the  rings 
sharply  defined).  On  the  sides  of  the  body  and  the  hinder  parts  of 
the  thighs  the  grey  colouring  shows  a  tendency  to  form  a  darker  Une 
in  the  transition  to  the  white,  especially  in  the  older  specimens. 

The  crest  on  the  crown  is  black ;   the  occiput  is  partly  whitish. 
The  forehead  is  white,  and  divided  in  the  middle  by  a  black  stripe, 
which  joins  the  crest.     The  side  crest,  which  extends  from  behind 
the  side  of  the  eye  to  the  ear,  is  black  and  encloses  in  front  (behind 
the  eye)  a  whitish  space.     The  lowi 
underside  of  the  head  arealsowhite.b 
backnards  to  a  pointed  whisker  alwi 
■  Froo.  Zool.  Soo.  I8SI 
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down  to  the  underside  of  the  ear.  The  undersides  of  the  head 
(lips  included)  and  the  whole  of  the  underside  of  the  hody  are  white 
or  whitish.  The  limbs  are  coloured  on  their  outer  sides  as  on  the 
back ;  the  hands  and  feet  are  black.  The  inner  sides  of  the  limbs 
are  white  like  the  belly.  The  upperside  of  the  tfiil  is  grey,  like  the 
back,  the  underside  white ;  only  the  extreme  point  is  greyish  brown 
both  above  and  below. 

The  iris  is  brown. 

The  old  male  is  slightly  darker  than  the  younger  male  and  the 
females ;  the  top  of  the  head,  and  the  sides  from  the  eyebrows  down 
to  about  the  angle  of  the  mouth,  are  black  or  blackish.  The  forehead 
is  whitish.  The  limbs  are  also  darker  downwards ;  the  lower  part 
of  the  hind  limb  is  mostly  black. 

The  young  one,  in  silky  dress,  is  whitish.  The  head  is  almost 
entirely  white,  and  likewise  the  hind  limbs  ;  the  hands  and  feet  are 
whitish ;  the  back,  shoulders,  and  uppersides  of  the  fore  limbs,  as 
well  as  the  upperside  of  the  tail,  are  greyish  (almost  like  the  old 
ones)  ;  in  the  centre  of  the  back  there  is  a  whitish  patch. 

The  crest  on  the  crown  already  forms  a  distinct  point  on  the 
occiput,  whilst  the  side  crests  and  whiskers  are  barely  discernible. 
Along  the  neck  runs  a  black  central  stripe. 

'the  distal  portion  of  the  tail  is  somewhat  more  hairy  than  the 
proximal. 

The  Skull. 

Old  male.    Old  female, 
millim.        millim. 

Greatest  length    104  97* 

Zygomatic  breadth 80  74 

Distance  from  }^  to  anterior  margin  of 

foramen  magnum 73  63 

Intertemporal  constriction 46  46 

Breadth  across  face 64*5  65 

Breadth  of  brain-case 69  63 

Interorbital  breadth 8  8 

Breadth  of  orbit 26  25 

Height  of  orbit    23  21 

Breadth  of  nasal  opening     11  10 

Height  of  nasal  opening 18  17 

Length  of  nasal  bone 12  1 0*5 

Length  of  palate 34  30 

Breadth  of  palate  inside  ^    22  20 

Combined  length  of  upper  pp.  and  mm.  .  27  27 

Combined  length  of  upper  molars 18  18 

Height  of  upper  canine   20  9  f 

The  zygomatic  arch  is  prominent  and  strong-  The  breadth 
across  the  zygomata  is  equal  in  the  female  to  the  distance  from  the 
posterior  margin  oi foramen  magnum  to  the  base  of  i:^;  in  the  male 

*  Approximate  length,  the  os  occipitale  being  broken, 
t  Very  much  worn. 
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(in  which  the  snout  is  proportionally  longer)  to  the  centre  of  the 
formmem  incisivum. 

Intertemporal  constriction  strong  ;  it  equals  the  distance  from  the 
/onamem  magnum  to  the  centre  or  hinder  edge  of  d>«^ 

The  noMaU  are  slender  and  straight,  or  even  somewhat  concare ; 
■bore  them  the  interorbital  space  is  sunk  inwards. 

The  huUnt  are  low,  almost  flattened  in  the  female,  bat  rather 
more  rleTated  in  the  old  male. 

The  canines  in  the  male  are  particularly  long. 

The  lower  iaw  is  almost  uniformly  high  throughout  its  length 
from  p^  to  m/. 

The  occipital  is  strongly  rounded  behind,  and  does  not  show  a 
trace  of  any  transverse  crest. 

The  orhitM  are  wide,  with  a  distinct  angle  above  on  the  outer  side ; 
their  height  is  less  than  their  breadth. 

In  the  youn^^  one  the  peculiarities  of  the  skull  are  still  but  little 
prominent.  The  buU^e  are  proportionally  more  swollen  than  in  the 
old  ones. 

Hatiit, — ^These  Monkeys  were  only  met  with  by  Herr  Iversen  in 
the  Langkat  district,  and  were  not  observed  iu  Deli.  They  were 
frdrly  numerous  on  several  of  the  estates,  especially  at  Glen  Bervie 
and  fiekri.  Their  haunts  were  in  the  highest  trees,  and  they  never 
descended  of  their  own  accord  to  the  ground  or  visited  the  rice- 
fields«  Herr  Iversen  saw,  however,  one  wounded  individual  take  to 
flight  on  the  ground.  They  always  live  in  companies,  and  inhabit 
the  dry  spots  in  the  thickest  parts  of  the  forests.  They  appear 
to  be  non-migratory,  and  may  be  met  with  at  all  times  of  the  year 
in  almost  the  same  parts  of  the  forest.  They  hardly  ever  visited  the 
more  open  places,  but  kept  to  the  highest  tree-tops,  where  they 
moved  about  with  the  greatest  ease,  and  made  the  most  astonishing 
leaps  through  the  branches.  They  were  on  the  whole  excessively 
shy ;  if  they  found  themselves  noticed,  they  endeavoured  at  once  to 
hide  themselves,  and  the  mothers  would  leave  their  young  sitting 
on  the  branches  whilst  they  themselves  sought  shelter  in  the  tree- 
tops.  VThen  hunted,  they  all  took  to  flight  in  the  same  direction, 
80  that  the  companies  were  not  dispersed. 

The  companies  appeared  to  consist  chiefly  of  full-grown  indivi- 
duals, and  young  ones  were  but  seldom  seen.  An  occasional  half- 
grown  individual,  however,  might  be  noticed  following  the  old  ones ; 
babies  were  not  often  seen,  but  these  are,  on  the  whole,  more  difficult 
to  observe,  as  they  are  carried  by  the  mother  under  her  belly. 

The  young  one  brought  home  was  noticed  through  the  mother 
deserting  it,  after  wliich  it  began  to  shriek.  They  have  a  very 
penetrating  cry,  which  they  generally  utter  iu  chorus  after  one  has 
given  the  note.  In  the  indiyiduals  which  have  been  examined  no 
foetus  has  ever  been  found.  Possibly  the  pregnant  females  and  the 
younger  ones  hide  themselves  more  closely. 

They  were  seen  in  activity  only  in  the  daytime,  and  were  not  heard 
to  cry  at  night.  They  lived,  it  appeared,  only  on  fruits.  In  their 
stomachs   was  chiefly  found  the  soft  pulp  of  a  fruit  belonging 


Now  Asiatic  Btilterflies. 
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to  a  foliated  tree,  having  a  stony  kernel.  They  were  often  observed 
foraging  in  company  with  Hylobatea  ayndactyius,  but  with  this  excep- 
tion they  were  never  seen  along  with  other  Monkeys. 

One  individual,  which   was  taken  alive,  proved  to  be  wild  and 
untamable. 


3.  On  Butterflies  collected  by  Mr.  W.  Doherty  in  the  Naga 
and  Karen  Hills  and  in  Perak. — Part  II.'  By  Henry 
J.  Elwes,  F.Z.S. 

[Beoeived  December  5, 1892.] 

(Plates  XLIII.  A  XLIV.) 

Fam.  LvCiBNiDA. 

GkRYDUS  8YMETHUS. 

Pap.  symethus.  Cram.  Pap.  Ex.  ii.  t.  cxlix.  B,  C  (1777). 
Gerydus  symethua^  Butt.  Ind.  iii.  p.  22. 
Symetha  pandu,  Ilorsf.  Cat.  E.  I.  C.  ii.  2a,h  (1828). 
?  Miletus  zinckeni,  Feld.  Reise  Nov.  p.  284,  t.  35.  fig.  34. 

Specimens  from  Perak,  as  well  as  others  from  Pulo  Laut,  Borneo, 
have  a  bluish  tinge,  which  is  not  evident  in  Javan  examples,  and 
both  sexes  are  much  darker  on  the  wings  than  specimens  from 
Nias,  which  may  be  a  local  race,  though  they  agree  on  the  underside. 

I  cannot  see  how  to  distinguish  M,  zinckeni,  Feld.,  from  Java. 

Gerydus  biggsii. 

?  Gerydus  bigyaii.  Dist.  Rhop.  Mai.  p.  206,  t.  xxii.  12  $  (1884); 
Butt.  Ind.  iii.  p.  24. 

T  Gerydus  yopara,  de  Nic^ville,  Butt.  Ind.  iii.  p.  25  S  (1890)  ; 
id.  Journ.  Bomb.  Nat.  Hist.  Soc.  vol.  v.  p.  208.  n.  8>  pi.  £.  figs.  1 
6,2  $  (1890). 

Several  specimens  from  Perak  agree  with  others  from  Sumatra, 
Nias,  and  Pulo  Laut,  one  of  which  is  marked  biggsii  $  by  Doherty. 
I  have  little  doubt  that  these  are  the  same  species  as  de  Nic^ville 
described  from  Perak,  which  he  distinguishes  from  biggsii  (of  which 
he  had  not  seen  the  type)  by  the  distinctness  of  the  markings  below. 
Neither  Distant's  figure  nor  his  description  is  clear  enough  to  identify 
his  species,  which  came  from  Malacca;  and  there  is  some  yariation 
in  the  markings  of  both  the  upper  and  underside  among  my 
specimens. 

Gerydus  heracleon. 

Gerydus  heracleon^  Doh.  J.  A.  S.B.  Ix.  pt.  ii.no.  1,  p.  36(1891). 

The  type  of  this  species,  from  Perak,  is  like  the  last  but  larger, 
and  with  the  markings  below  more  like  those  of  G,  symeihus. 

»  For  Part  I.  see  P.  Z.  S.  1B91,  p.  249. 
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Allotinus  nivalis. 

Miletus  nivalis,  Druce,  P.  Z.  S.  1873,  p.  348. 
Allotinus  nivalis^  Butt.  Ind.  iii.  p.  30»  t.  xxti.  159  $ . 
Logania  substrigosa,  Moore,  J.  A.  S.  B.  liii.  pt.  ii.  p.  22  (1884). 
Specimens  from  East  Pegu  and  Perak  agree  with  others  from 
Nias. 

Logania  marmorata. 

Logania  marmorata^  Moore,  J.  A.  S.  B.  liii.  pt.  ii.  p.  22  (1884); 
Jooni.  Linn.  Soc,  Zool.  xxi.  p.  39,  t.  3.  ^g.  7 ;  Butt.  Ind.  iii.  33, 
front,  fig.  128. 

Specimens  from  Perak  of  hoth  sexes -agree  with  the  plate  of  the 
type  from  Mergui  and  with  others  from  Pulo  Laut. 

Logania  masalia. 

Logania  masalia^  Doh.  J.  A.  S.  B.   Ix.  pt  ii.  p.  37,  t.  1.  8  $ 
(1891). 

The  type,  from  Margharita,  is  the  only  specimen  of  this  spedes 
and  is  in  my  collection.  As  it  is  not  in  fresh  condition  I  cannot  see 
whether  the  non-undulated  appearance  of  the  margin  hy  which 
Doherty  separates  it  from  L.  marmorata  is  a  good  character,  hut  the 
Perak  specimens,  which  he  speaks  of  as  nearest  to  it,  agree  hoth 
with  Moore's  and  de  Niceville's  plates  of  L,  marmorata  ;  and  I  have  a 
specimen  from  Mon6  in  the  Shan  States,  taken  by  Dr.  Manders, 
which  is  also  very  near  to  if  not  identical  with  L,  marmorata  and 
sho^s  that  the  species  extends  to  the  mainland  north  of  Mergui.  I 
have  other  specimens  from  Pulo  Laut  and  Nias  (Miletus  lahomius, 
Kheil)  which  are  closely  allied,  but  a  larger  series  is  necessary  to 
decide  their  specific  distinctness. 

Logania  malayiea^  Dist.,  from  the  Malay  Peninsula,  of  which  I 
have  seTeral  specimens  from  Pulo  Laut,  is  easily  distinguished  by 
the  shape  of  the  wings,  and  is,  moreover,  much  paler. 

Logania  sriwta. 

Logania  sriwa,  Dist.  Ann.  Nat.  Hist.  1886,  xvii.  p.  .531  ;  Rhop. 
Mai.  p.  452,  t.  xliv.  16  ;  Butt.  Ind.  iii.  33,  note. 

Two  specimens  from  Perak  and  one  from  Pulo  Laut,  Borneo. 

Zarona  jasoda. 

Zaronajasoda,  de  Nicev.  J.  A.  S.  B.  Ivii.  pt.  ii.  p.  280,  t.  xiv.  5  S  ; 
Butt.  Ind.  iii.  p.  34,  t.  xxv.  fig.  144  c^. 

Two  specimens  from  the  low  country  at  the  foot  of  the  Karen 
UilU. 

Poritia  pleurata. 

Poritia  pleurata.  Hew.  Trans.  Ent.  Soc.  1874,  p.  346;  111.  Di. 
Lep.  Lye,  p.  215,  t.  88.  3,4,  c^;  Butt.  Ind.  iii.  p.  40,  t.  xxvi. 
160  $. 

Four  males  and  two  females  from  the  low  country  at  foot  of  the 
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Karen  Hills  agree  well  with  the  figures  referred  to.    Hewitson's  plate 
of  the  female  is,  as  de  Nic^?ille  remarks,  quite  different. 

With  the  above  came  two  other  females  which  are  quite  different 
in  colour  above,  having  large  orange  patches,  and  agree  nearly  with 
Hewitson's  plate  of  P.  phraatiea.  They  are,  however,  not  the  same 
as  what  I  take  to  be  the  male  o(  P,  phraatica  from  Tavoy,  as  figured 
by  Distant,  and  may  be  one  of  those  cases  of  female  dimorphism  of 
which  we  have  very  similar  instances  among  the  Japanese  Theclas, 
where  orange  and  blue  females  occur  at  the  same  time  and  place. 

It  may  be,  however,  that  these  belong  to  a  different  male  which 
Doherty  did  not  take. 

PrrHSCOPS  hylax. 

Pap.  hylax,  Fabr.  Syst.  Ent.  p.  526. 

Piihecops  hi/lax,  Butt.  Ind.  iii.  p.  49,  t.  xrvi.  161. 

Occurs  in  the  Naga  Hills  at  3000  ft.,  but  not  so  commonly  as  Neth 
pUhecops  £aimora,  Butler. 

PiTHBCOPS  FULGBN8. 

Piihecops  fulgens,  Doh.  J.  A*  S.  B.  vol.  Iviii.  pt.  iL  p«  127,  t*  x« 
6  c^ ;  Butt.  Ind.  iii.  p.  50. 

Occurs  commonly  at  Margharita,  but  taken  nowhere  else.  A 
very  distinct  and  pretty  species.  I  have  not  recognized  the  female, 
which  is  described  as  wanting  the  blue  of  the  male. 

Neopithecops  zalmoba. 

PUheeops  £almora,  Butl.  Cat.  Fabr.  Lep.  B.  M.  p.  161  (1869). 
Neopithecops  zalmoray  de  Nio^v.  Butt.  Ind.  iii.  p.  53,  t.  xxvi. 
162  $. 

Sent  by  Doherty  only  from  the  Naga  Hills,  where  it  seems  common 
at  about  2000  ft. 

Taraka  hamada. 

Miletus  hamada,  Druce,  Cist.  Ent.  i.  p.  861  (1875);  Elwes, 
P.  Z.  S.  1881,  p.  882. 

Taraka  hamada,  de  Nic6v.  Butt.  Ind.  iii.  p.  5,  t.  xxvi.  164  $ . 

I  am  still  unable  to  separate  the  Indian  from  the  Japanese  form, 
which  occurs  also  in  China,  though  I  have  seen  none  from  the 
Indian  region  without  some  white  on  the  fore  wing,  which  in  Japan 
is  black.  Doherty  sent  it  from  Margharita,  Bernardmyo,  and  the 
Naga  and  Karen  Hills,  but  it  seems  nowhere  common.  He  describes  in 
MSS.  (copied  by  de  Nic^ville  on  p.  59  of  Butt.  Ind.  vol.  iii.) 
another  species,  T,  mahanetra,  from  Perak,  which  by  the  description 
seems  distinct,  but  the  only  specimens  taken  are  said  to  be  lost. 

MeGISBA  MALAYA. 

Lyccsna  malaya,  Horsf.  Cat.  £•  I.  C.  p.  70  (1828). 
Megisba  malaya.  Butt*  Ind.  iii.  p.  61,  t.  xxvi.  165  <^. 

Sent  from  the  Naga  and  Karen  Hills. 

Proc.  Zool.  Soc— 1892,  No.  XLII.  42 
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Cyan  IRIS  placida. 

Gyaniris  placida,  de  Nic^v.  1.  c.  t.  i.  fig.  8  d ;  Butt  Ind.  iii.  p.  103. 

From  the  Naga  Hills  onlj. 

Cyaniris  jynteana. 

Cyaniru  jynteana,  de  Niee'v.  1.  c.  p.  69,  t.  i.  figs.  7  cf ,  7  fl  $ 
(1883);  Butt.  Ind.  iii.  p.  104. 

Seems  as  common  in  the  Naga  EUlls  as  I  found  it  in  the  Ehasias* 

Cyaniris  chbnblli. 

Oyamris  chenneUii,  de  Nic^v.  1.  c.  p.  72,  t.  i.  fig,  10  rf  (1883) ; 
Butt.  Ind.  iii.  p.  102. 

Also  common  in  the  Naga  Hills. 

ZlZERA  MAHA. 

Lyetena  maka,  Kollar,  HiigePs  ELaschmir,  toL  iv.  pt.  2,  p.  422 
(1848). 

Zigera  maha,  Butt.  Ind.  iiL  p.  112,  t.  xxvL  fig.  172  d. 

A  few  sent  from  Margharita,  the  Naga  and  Karen  Hills,  and 
Bemardmyo. 

ZiZBRA  ons. 

Papilio  Otis,  Fabr.  Mant.  Ins.  vol.  ii.  p.  73.  n.  689  (1787). 
?  Papilio  lysimout  Hubn.  Eur.  Schmett.  toI.  L  t  cv.  figs.  534, 
535  cJ  (1798-1803) ;  Butt.  Ind.  iii.  p.  116. 
Zizera  otis,  Butt.  Ind.  iii.  p.  119. 

A  specimen  from  Bemardmjo  and  one  from  Mareharita  which  seem 
to  belong  to  this  species ;  but  1  do  not  at  present  see  now  to  distmguish 
it  from  P.  lysimon^  whilst  its  identification  with  P.  otis,  Fabr.,  in 
which  I  follow  de  Nic^Tille,  must  be  doubtful. 

Lycanbsthes  emolus. 

Polyotnmatus  emolus,  Godart,  Enc.  M^th.  vol.  ix.  p.  656  (1823). 
Lycanesthes  emolus.  Butt.  Ind.  iii.  p.  128. 

Included  m  all  the  collections  sent  me  bj  Doherty. 

LYCJSNESrrHES  lycjsnina. 

Lyctenesthes  lyecBnina,  Felder,  Verb,  zool.-bot.  Ges.  Wien, 
Tol.  xTiii.  p.  281  (1868) ;  Butt.  Ind.  iii.  p.  130. 

A  pair  were  sent  from  the  Naga  Hills. 

Niphanda  tessellata. 

Niphanda  tesseUata,  Moore,  P.  Z.  S.  1874,  p.  572,  t.  Ixvi. 
fig.  6  $  ;  Butt.  Ind.  iii.  p.  133  (note). 

Four  males  from  Bemardmyo  and  a  single  female  from  Perak. 
Both  sexes  are  easily  distinguished  from  N,  tymbia,  and  the  males 
have  the  cilia  black  and  white. 

42* 
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TaLICADA  NY8BUS. 

Polyommatu9  nyseua^  Gu^rin,  Delessert's  Sout.  d'un  Yoj.  dans 
rinde,  p.  7S,  t.  xxii.  figs.  1,  1  a  (1843). 

Talieada  nyseus.  Butt.  Ind.  iii.  p.  135,  t.  xxti.  fig.  179  $ . 

Common  at  low  elevations  in  the  Naga  Hills. 

EVERES  AROIADB8. 

Papilio  argiades,  Pallas,  Reise,  vol.  i.  App.  p.  472  (1771). 

Everes  argiades.  Butt.  Ind.  iii.  p.  137,  t.  xxvi.  fig.  ISO  c^. 

Small  dark  specimens  from  the  Naga  Hills,  where  the  tails  nsually 
found  in  this  species  seem  to  he  wanting.  A  large  and  brilliantly 
coloured  pair  from  Perak,  which  I  should  call  parrhasius  if  I  knew 
how  to  define  that  variety  or  species,  which  represents  E.  argiadu 
in  the  tropical  parts  of  India. 

Eyeres  kala. 

Everea  kala^  de  Nic^v.  Butt.  Ind.  iii.  p.  139,  t.  xxvi.  fig.  181. 

Three  males  and  a  female  of  this  from  the  Naga  Hills  at  5500  feet 
agree  with  de  Nic^ville's  plate  ;  the  type  came  from  the  Khasia  Hills. 
It  is  perfectly  distinct  from  Lyaena  JUcheri  by  the  much  darker 
colour  and  more  distinct  spots  of  the  underside,  and  even  more  so 
from  the  form  or  species  which  occurs  in  China,  and  which  hu 
been  referred  to  L.fischeri  by  Leech,  P.  Z.  8.  1887,  p.  455. 

Of  this  latter  I  have  three  males  and  two  females  from  Ningpo, 
and  one  male  from  Kiukiang ;  one  of  the  females  bears  a  label  in 
the  late  Mr.  Pryer*s  writing,  "  L.filicaudis,  Nitigpo,"  but  this  name 
b,  I  think,  a  MS.  one  only.  All  of  these  agree  in  having  two  ad- 
ditional spots  on  the  fore  wing  below  near  the  base,  which  I  do  not 
find  in  any  of  uiy  13  specimens  of  L.  JUcheri,  which  come  from 
Orenburg,  Amurland,  Askold,  the  Alatau  mountains,  Corea,  and 
Shanghai;  but  I  have  one  male  from  Staudinger,  marked  West 
Siberia,  which  has  them ;  therefore  I  do  not  kuow  at  present  whether 
to  treat  L.JUicaudis  as  a  local  race  of  £.  fischeri  or  not. 

Everes  umbriel. 

Everes  umbriel^  Doh.  J.  A.  S.  B.  1889,  pt.  ii.  p.  433,  t.  xxiii. 
1  (S  (issued  Dec.  3{),Jide  de  Nic^ville). 

Six  specimens  of  this  interesting  species  from  the  Karen  Hills  at 
about  4500  feet  elevation.  I  cannot  be  certain,  but  think  that  two 
of  them  are  females,  in  which  case  there  is  no  difiference  in  colour 
or  markings  between  the  sexes.  I  cannot  distinguish  the  species 
from  Lgeana  potantnij  AJph.  M6m.  sur  les  L^p.  v.  p.  104,  t  v. 
fig.  4,  described  from  Mongolia,  and  of  which  I  have  four  specimens 
tid^en  in  the  province  of  Szechuen  by  Pratt.  It  is  doubtful  which 
name  has  priority,  but  I  think  that  the  fifth  volume  of  the '  M^moires ' 
was  not  issued  till  1890. 
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Nacaduba  MACROPHTHALMA. 

Lye€ena  maerophthalma,   Felder,  Verb.  zool«-bot.   Ges.  Wien, 
vol.  xii.  p.  483  (1862). 
Nacaduba  maerophtlialma,  Butt.  Ind.  iii.  p.  143. 
Taken  in  the  Naga  and  Karen  Hills. 

Nacaduba  kerriana. 

Nacaduba  kerriana,  Distant,  Ann.  N.  H.  (5)  vol  xvS.  p.  253 
(1886) ;  id.  Rhop.  Mai.  p.  455,  t.  xlii.  fig.  12  6 ;  Butt.  Ind.  iii. 
p.  146. 

A  pair  of  this  species  from  Perak :  the  female  differs  from  the 
male  exactly  as  do  the  females  of  N.  macrophlhalma  and  N.  atrata^ 
which  last  it  closely  resembles,  from  their  respective  males.  I  also 
have  two  specimens  from  the  Karen  HiUs,  which  have  the  centre  of 
both  wings  above  pale  bluish  white,  and  the  underside  pale  with  the 
markings  very  indistinct,  except  the  black  marginal  spots  and  anal 
ocellus ;  these  agree  exactly  with  N.  kerriana  and  appear  to  me  to  be 
probably  a  dry-season  form  of  it. 

Nacaduba  viola  *. 

Lampidee  viola,  Moore,  Ann.  N.  H.  (4)  vol.  xx.  p.  340  (1877). 
Nacaduba  viola,  Butt.  Ind.  iii.  p.  146. 

Four  males  and  two  females  from  the  Naga  Hills. 

Nacaduba  atrata. 

Lycana  atrata,  Horsf.  Cat.  Lep.  E.  I.  Co.  p.  78  (1828). 

Nacaduba  atrata,  Butt.  Ind.  iii.  p.  148. 

Sent  from  all  the  localities  visited  by  Doherty  except  Bemardmyo. 

Nacaduba  coslestis. 

Nacaduba  ccelestie,  de  Nic^v.  J.  A.  S.  B.  vol.  Iv.  pt.  ii.  p.  366,  t.  xvii. 
fig.  11  d  (1886);  Butt.  Ind.  iii.  p.  151,  t.  xxvii.  fig.  184  d. 

A  few  males  from  Margharita  and  the  Naga  Hills  and  one  from 
Momeit ;  the  female  remains  unknown  to  me. 

Nacaduba  ardates. 

Lyeana  ardates,  Moore,  P.  Z.  8.  1874,  p.  574,  t.  Ixvii.  fig.  1. 
Nacaduba  ardates.  Butt.  Ind.  iii.  p.  153,  t.  xxvii.  fig.  185    <; 
(tailless  form). 

Both  forms  were  taken  in  the  Karen  Hills,  but  only  the  tailed 
form  was  sent  from  the  Nagas. 

Nacaduba  bhutea. 

Nacaduba  bhutea,  de  Nic^v.  J.  A.  S.  B.  vol.  Hi.  pt.  ii.  p.  72, 1. 1. 
fig.  13  6  (1883);  Butt.  Ind.  iii.  p.  152. 

Males  only  from  the  Naga  Hills,  agreeing  exactly  with  those  from 
Sikkim.  Although  the  female  remains  unknown  to  me,  I  have  no 
doubt  it  is  a  perfectly  distinct  species. 

^  Mr.  de  Nio^Tille  informs  me  that  this  is  the  same  as  N,  Hermes,  Fold.,  of 
which  hb  has  seen  the  type. 
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NaCADOBA  ABBRRANB,  H.  Sp.      (Plat«  XLIV.  fig.  6,   S  •) 

A  sii^le  male  specimen  waa  sent  from  East  P^u,  with  the 
following  note  by  Mr.  Dohertj :  "  Naeaduba  sp^  in  •ppearance  a 
Catoohrytopt,     Feticbaung  low  couotrj." 

It  may  be  descnbed  aa  follows  : — 

Siie,  shape,  aad  colour  above  of  s  smaU  apedmen  of  It.  atnta, 
Horsf.  Below  paler,  the  two  inner  hands  of  the  fore  wing  short, 
the  outer  bands  more  Innulate,  the  anal  ocellus  nearly  as  large  ai 
the  one  above  it  and  showing  plainly  on  the  npper  surftce ;  tails  aa 
in  atrata.  It  is  unlike  any  other  spedes  known  tome  or  mentioned 
in  the '  Batterflies  of  India.'  I  have  also  four  males,  all  taken  by 
Doherty  In  Cai^Nicobar  Island  some  years  ago,  which  agree  with  the 
type  exactly,  though  the  blue  of  the  upperside  is  somewhu  faded. 

Jam IDBB  BOCHtrS. 

Po/ntio  hochMa,  Cram.  Pap.  Ex.  ix.  p.  210,  t.  cccxei.  figs.  C,  D 
6  (1782). 
Jamidei  bocAut,  Butt.  Ind.  iii.  p.  157. 
Sent  from  the  Nsga  and  ECaren  Hills  and  Perak. 

Lahpidks  blfib. 

Polyommatus  elpit,  Godart,  Enc.  M^th.  ii.  p.  654  (1823). 

Lampidei  elpis.  Butt.  Ind.  iii.  p.  161. 

Naga  Hills  and  Perak. 

LaMPIDES  KAN  ken  a. 

Lyeana  kaniena.  Folder,  Verb,  sool.'bot.  Ges.  Vien,  xU.  p.  481 
(1862). 

Lempidet  hankena.  Butt.  Ind.  iii.  p.  174. 

Spedmens  from  Perak  agree  with  those  from  the  Andamaas 
which  pttSB  under  this  name,  and  are  hardly  separable,  aa  far  as  I 
can  see,  from  L.  elpit,  though  usually  much  smaller  and  having  the 
black  border  of  the  fore  wing  in  the  male  very  narrow. 

LamfIDES  CORnSCANS. 


Specimens  from  Perak,  7  males  and  3  females,  »n  constant  in  thnr 
deep  blue  colour,  and  seem  to  be  quite  easy  lo  separate  from  all 
forms  of  L.  elpU,  thongh  the  markings  of  the  underside  sgree. 

Lampideb  cei^eno. 

Papilio  eeleHo,  Cramer,  Pap.  Ex.  vol.  1.  pi,  ixii.  figs.  C,  D,  rf 
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Cupido  agnata,  Drace,  Proc  Zool.  Soc.  Lond.  1874,  p.  106.  n.  4, 
pi.  xYi.  figs.  2,  4  cT  >  3  $  . 

Lampides  con/erenda,  Butler,  Ann.  &  Mag.  Nat.  Hist*  5th  series, 
vol.  xviii.  p.  185.  n.  25  (1886). 

Plehews  malaccanus,  Rober,  Iris,  yol.  i.  p.  57^  pi.  iv.  fig.  3  cT 
(1886). 

In  adopting  the  name  of  celeno  for  this  species  I  follow  Mr. 
Salyin,  who  has  pointed  out  to  me  that  Cramer's  plate  exactly  agrees 
with  what  is  usually  known  as  P.  aleans  and  H.  alianua ;  for  though 
Cramer  says  it  comes  from  Surinam,  his  plate  is  unmistakable.  For 
the  synonymy  I  am  indebted  to  Mr.  de  Niceville. 

It  is  the  type  of  a  group  in  which  the  1st  and  2nd  bars  of  the 
fore  wing  below  reach  the  costs  though  broken  at  the  top,  whilst 
the  3rd  band  extends  to  the  hind  margin  and  the  4th  to  the  2nd 
median  nervule.  A  specimen  of  the  wet-season  form  was  sent  from 
Perak,  and  some  of  the  dry-season  form  from  the  Karen  Hills. 

Lampides  pura. 

Lampidea  pura,  Moore,  Journ.  Linn.  Soc.  Lond.,  Zool.  xxi.  41 
(1886);   Butt.  Ind.  iii.  p.  170,  front,  fig.  132  $  dry-season  form. 

This  species,  which  I  distinguish  from  the  last  by  the  yery 
narrow,  usually  obsolete  black  border  of  the  fore  wing  in  the  male, 
occurs  in  Perak,  and  Doherty  took  both  the  wet-  and  dry-season 
forms  in  the  Karen  Hills. 

Lampides  osias. 

Plebefus  osiasj  Rober,  Iris,  i.  (1886,  March),  p.  56,  t.  y.  fig.  17. 
Lyaena  osias,  Staudinger,  Iris,  ii.  (1889),  p.  164,  t.  i.  fig.  4  $  • 
J  Lampides  subdita,  Moore,  1.  c. ;  Butt.  Ind.  iii.  p.  166. 

This  species  I  distinguish  by  the  deep  blue  colour  of  the  wings 
aboye,  and  dark  grey  ground  of  the  underside,  in  which  it  agrees 
with  L,  optimus,  Kheil,  from  Nias.  The  latter,  howeyer,  is  quite 
distinct  by  the  pale  colour  of  both  sexes  aboye,  and  double  border 
of  the  fore  wings  in  the  female.  Specimens  from  Perak  agree  with 
some  from  Sumatra  which,  I  think,  are  L.  saturata  of  Snelien. 

Catochrysops  strabo. 

Hesperia  strabo,  Fabr.  Ent.  Syst.  iii.  pt.  i.  p.  287  (1793). 
Catochrysops  strabo,  Butt.  Ind.  iii.  p.  1 77. 
Lampides  lithargyria,  Moore,  Ann.  N.  H.  (4)  xx.  p.  340  ;  Butt. 
Ind.  iii.  p.  178. 

Sent  fh)m  Margharita  and  the  Karen  and  Naga  Hills. 
I  cannot  see  how  to  separate  C,  lithargyria,  which  seems  to  occur 
in  the  same  places  as  0.  strabo,  though  not  so  abundantly. 

Catochrysops  pandava. 

Lyc€ena  pandava,  Horsf.  Cat.  Lep.  £.  I.  Co.  p.  84  (1828). 
Catochrysops  pandava,  Butt.  Ind.  iii.  p.  183. 
Doherty  sent  thb  from  Bernardmyo  and  Momeit  only. 
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Lycanidof.  The  localities  of  these  do  not  seem  in  all  cases  to  he 
quite  certain,  but  I  find  two  males  and  two  females  of  a  species 
which  seems  like  a  yar.  of^.  camdeo,  though  the  females  are  of  a  much 
darker  blue  than  Khasia  specimens,  and  both  sexes  have  the  spots 
below  nearly  of  the  grey  ground-colour  of  the  wing,  and  not  black 
or  almost  black  as  in  A.  camdeo.  One  is  marked  "  Tenasserim, 
Camdeo,"  by  Doherty,  and  another  "  Thandaung." 

Arhopala  centaurus. 

Pap,  centaurus,  Fabr.  Syst.  Ent.  p.  520  (1775). 
Arhopala  centaurus.  Butt.  Ind.  iii.  p.  234. 

Naga  Hills,  Bemardmyo,  and  Perak. 

Arhopala  agnis. 

Arhopala  agnis,  Feld.  Reise  Not.  ii.  p.  228 ;  Butt.  Ind.  iii.  p.  236. 

Two  males  from  Perak^  and  a  female,  agreeing  perfectly  on  the 
underside,  from  the  Tenasserim  valley.  The  latter  is  of  a  paler  blue 
aboTe  than  a  female  from  Nias,  which  I  take  to  be  A.  agnis, 

f  Arhopala  amantes. 

Amblypodia  amantes.  Hew.  Cat.  Lye.  B.  M.  p.  4,  t.  ii.  figs.  2,  3  cf , 
1  ?  (1862). 

A  male  in  bad  condition  from  Margharita,  marked  by  Doherty 
Arhopala  amantes,  yar. 

Arhopala  atosia. 

Amblypodia  atosia.  Hew.  111.  Di.  Lep.  p.  9,  t.  ii.  8,  9  $ . 

Arhopala  atosia^  Butt.  Ind.  iii.  p.  24,  front,  fig.  138  d  • 

A  pair  from  Perak  and  three  from  East  Pegu,  which  agree  with  the 

figures  aboye  referred  to,  and  very  nearly  with    the    type  from 

Sumatra  in  Hewitson's  collection. 

Arhopala  amatrix. 

Arhopala  amatruc,  de  Nic^v.  Journ.  Bomb.  Nat.  Hist.  Soc.  1891, 
p.  370,  t.  G.  23  cT ,  24  $ . 

Two  males  and  a  female  from  Bernardmyo,  which  I  was  about  to 
describe  as  distinct  from  Arhopala  amantes  when  Mr.  de  Nic6yille's 
paper  arrived. 

Arhopala  abseus. 

Amblypodia  abseus.  Hew.  Cat.  Lye.  B.  M.  p.  9,  t.  v.  figs.  51,  52. 
Arhopala  abseus,  Butt.  Ind.  iii.  p.  242. 

Several  specimens  from  East  Pegu  and  one  from  Perak.  Both 
males  and  females  are  duller  in  colour  than  the  Sikkim  specimens  I 
have,  and  there  is  more  difference  in  the  breadth  of  band  in  the 
sexes. 
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Arhopala  AMMON. 

Amblypodia  ammon^  Hew.  Cat  Lye.  B.  M.  p.  9,  t.  y.  figs.  49* 
50  ?  (1862). 

Arhopala  ammon.  Butt.  Ind.  iii.  p.  243. 

A  single  specimen  from  Perak,  which  differs  from  the  nest  species 
in  the  points  mentioned  by  Doherty. 

Arhopala  ammonides.    (Plate  XLIV.  fig.  7,  6 .) 

Acesina  ammonides,  Doh.  J.  A.  S.  B.  Ix.  pt.  ii.  p.  34  (1891). 

Two  specimens  from  Tenasserim,  which  form  the  types  of  this 
species. 

Arhopala  aoaba. 

Amblypodia  agaba^  Hew.  1.  c.  p.  8,  t.  iv.  figs.  39,  40  $  . 
Arhopala  agaba^  Butt.  Ind.  iii.  p.  244. 

Seems  common  in  the  Karen  Hills. 

Arhopala  atrax. 

Amblypodia  atrax,  Hew.  1.  c.  p.  13,  t.  vii.  figs.  80,  82  $ . 
Arhopala  atrax.  Butt.  Ind.  iii.  p.  246. 

Seems  common  at  Bernardmyo^  and    agrees  with  Bengal  and 
Sikkim  examples. 

Arhopala  khamti. 

Arhopala  khamti,  Tioh.  J.  A.  S.  B.  Ix.  pt.  ii.   1891,  p.  32,  t.  L 
fig.  5. 

The  type  from  Margharita  was  the  only  specimen  sent  of  this  new 
species. 

Arhopala  bazalus. 

Amblypodia  bazalus,  Hew.  1.  c.  p.  8,  t.  iv.  figs.  37,  38  $ . 

Arhopala  bazalus.  Butt.  Ind.  iii.  p.  249. 

Ck)mmon  in  the  Naga  Hills  and  a  few  sent  from  East  Pegu. 

Arhopala  singla. 

Satadra  singla,  de  Nic^y.  J.  A.  S.  B.  Ii?.  pt.  ii.  p.  119,  t.  ii.  figs. 
8  (J,  7  ?  (1885). 

Arhopala  singla.  Butt.  Ind.  iii.  p.  250. 

Two  pairs  from  the  Naga  Hills,  which  are  somewhat  brighter  and 
have  more  green  aboye  the  tails  than  a  Sikkim  specimen. 

Arhopala  tresta. 

Satadra  teesta,  de  Nic^v.  J.  A.  S.  B.  Iv.  pt.  ii.  p.  253,  t.  zL  fig.  3  <f 
(1886). 
Arhopala  teesta.  Butt.  Ind.  iii.  p.  250,  t  xxyii.  fig.  197  S  • 

A  few  from  the  Naga  Hills  and  Margharita,  which  agree  with 
Sikkim  specimens. 


k^ 
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Arhopala  APIDANUS. 

PapiUo  apidanus,  Cram.  Pap.  Ex.  ii.  t.  czxxni.  F,  6. 

Flo9  ahamus.  Dob.  J.  A.  S.  B.  Ix.  pt.  ii.  1891,  p.  33,  t.  i.  6  $ . 

I  cannot  separate  the  type  of  Flos  ahamus,  which  Doherty  sent 
me  from  Margharita,  from  Bomean  specimens  of  what  I  believe  to 
be  the  species  figured  by  Cramer,  which  he  says,  by  mistake,  was 
from  Surinam.  Doherty  sent  two  similar  females  from  the  Naga 
Hills  marked  in  his  own  writing  '*  near  apidanus,**  but  makes  no 
allusion  to  this  species  in  his  description  of  Flos  ahamus, 

Arhopala  artegal. 

F7os  artegal^  Doh.  J.  A.  S.  B.  Iviii.  pt.  ii.  p.  423,  t.  xxiii.  fig.  5 
(1889). 

Arhopala  artegal.  Butt.  Ind.  iii.  p.  255. 

A  good  species,  of  which  I  have  the  type,  which  is  marked ''  Myitta, 
Tenasserim,**  and  another  female  from  the  Karen  HiUs. 

Arhopala  diardi. 

Amblypodia  diardi^  Hew.  1.  c.  p.  9,  t.  v.  figs.  61,  52  6  (or  41, 
42  MS.). 

Arhopala  diardi.  Butt.  Ind.  iii.  p.  256. 

Several  males  from  the  Naga  and  Karen  Hills,  but  only  one 
female. 

Arhopala  anthelus. 

Amblypodia  anthelus,  Doubl.  &  Hew.  (}en.  Di.  Lep.  ii.  p.  478, 
t.  Ixxiv.  fiff.  6  d  (1852). 

Arhaptua  anthelus,  Butt.  Ind.  iii.  p.  259. 

A  male  of  this  beautiful  species  from  Perak  agreeing  with  others 
from  Tenasserim  taken  by  Doherty. 

Arhopala  anarte. 

Amblypodia  anarte,  Hew.  1.  c.  p.  5,  t.  iii.  figs.  16,  17  d  • 
Arhopala  anarte,  Butt.  Ind.  iii.  p.  260. 

A  male  of  this  distinct  and  handsome  species  from  Perak,  and  a 
female  in  rather  bad  condition  of  which  the  locality  is  uncertain. 

Arhopala  albipunotata. 

Amblypodia  albipunotata.  Hew.  111.  Dium.  Lep.  p.  \4e,  t.  tii.  b. 
figs.  43,  44  cT  (1869). 

Arhopala  albipunotata,  Butt.  Ind.  iii.  p.  261. 

This  lovely  and  distinct  species  seems  not  uncommon  in  the  Karen 
Hills. 

Arhopala  eumolphus. 

Papilio  eusnolphus.  Cram.  Pap.  Ex.  iv.  p.  19,  t.  cccxcix.  6,  H. 
Arhopala  eumolphus.  Butt.  Ind.  iii.  p.  263. 
A,farquhar%,  Dist.  Rhop.  Mai.  p.  264,  t.  xxiii.  fig.  3;  Butt.  Ind. 
iiL  p.  264. 

A  male  and  several  females  from  East  Pegu  and  Momeit,  and  two 
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males  from  Tenaaserin 
quhari,  Dist^  but  whicb 
eumolphua  which  I  have 
though  the  underside  is 

A RH OF ALA  HELLENC 

A.  hellenore,  Doh.  J. 

cf(1889). 
A.  viridiaaima,  Swinh. 


rather  more  gold  in  the 
They  differ  from  A.  e 
eosta  Tery  narrow,  of  th 
that  the  green  almost  re 
the  hind  ningg  also  nan 
mens  of  A.  eumolphut. 
spedes  can  be  diatinguis 

Arbopala  hollerl 
NUaiera  t  moelleri,  d 

figs.  4  <S,4a  $  (1883] 
Arhojiala  moelleri,  Bi 
A  female  from  Mai^h 
Arhopala  PARAHtrr 
Panchala  paramula,  c 

(1883). 

Arhopala  paramvta,  I 
One  male  from  the  Ki 
Arhopala  peri  hut/ 
Amblt/podia  perimuta, 

E.  I.  C.  i.  p.  42  (1857). 
Arhopala  perimtita,  B 
Sent  from  the  Naga  Ij 
Arhopala  belphieb 
A.  belphabe,  Doh.  J.  i 

(1889) ;  Butt.  Ind.  iii.  ; 
A  BiDgle  male  from  M 

also  sent  me  by  Doherty 
Arhopala  aorata. 
Arhopala  agrata,  de 

fig.  137  6  (1890). 
Seema  to  he  one  of  i 

agrees  perfectly  with  a  p 

other  specimeoa  from  Pe 
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Arhopala  BUXTONI. 

Amblypodia  buxUmi^  Hew.  111.  Di.  Lep.  Suppl.  p.  22^  t.  yiii. 
figs.  68,  69  2  (1878). 

Arkopala  huxtoni^  Batt.  Ind.  iii.  p.  262. 

Specimens  from  Perak  agree  with  the  type  from  Sumatra  in 
Hewitson's  collection. 

ArHOPALA  PA8TORBLLA. 

A.  pastorettaj  Doh.  J.  A.  S.  B.  Iviii.  pt.  ii.  p.  418«  t.  xxiii. 
fig.  12  d  (1889);  Butt.  Ind.  iii.  p.  274. 

?  A,  moolaiana,  Moore,  P.  Z.  S.  1878,  p.  835 ;  Butt.  Ind.  iii. 
p.  274. 

Also  abundant  in  East  Pegu,  but  rather  smaller  than  the  type 
from  Tavoy  and  Tenasserim  sent  me  by  Doherty.  I  have  a  pair 
from  Beeling,  Tenasserim,  taken  by  Lieut.  Watson,  which  he  calls 
A,  moolaiana,  Moore,  and  which  are  identical ;  if  these  are  correctly 
named,  the  name  of  moolaiana  has  priority. 

Arhopala  amphimuta. 

1  A.  amphimuta,  Feld.  Wien.  ent.  Mon.  iv.  p.  396  (1860);  id. 
Reise  Nov.  p.  232,  t.  xxix.  fig.  8  (1865)  ;  Butt.  Ind.  iii.  p.  277, 
note. 

t  A.  hypomuta,  Hew.  Cat.  Lye.  B.  M.  p.  11,  t.  vi.  64  S 
(1862);  Bntt.  Ind.  iii.  p.  276. 

An  abundant  species  at  Perak.  I  believe  the  above-given  names 
both  represent  this  species;  but  now  that  theFelderian  types  have  been 
acquired  by  Mr.  Rothschild,  it  may  be  possible  to  make  sure  of 
identifications  which  have  hitherto  been  in  such  genera  as  this  very 
doubtful. 

Arhopala  peribsa. 

A.perina,  Doh.  L  c.  p.  419,  t.  xxiii.  fig.  11  d  (1889);  Butt. 
Ind.  iii.  p.  278. 

This  pretty  species  seems  very  common  in  East  Pegu,  and  agrees 
with  the  type  sent  by  Mr.  Doherty  from  Tavoy. 

Arhopai^  davisoni. 

Narathura  metamuta  (part.),  Dist.  Rhop.  Mai.  p.  267,  t.  xxiii. 
fig.  18  cT  (1885),  nee  Hewitson. 

Arhopala  davisoni.  Butt.  Ind.  iii.  p.  280,  front,  fig.  135,  (^ . 

Common  at  Perak,  and  agrees  with  specimens  sent  me  by  de  Nic^- 
ville  from  Singapore.  I  have  others  from  Borneo  which  agree  on 
the  underside,  but  there  seems  to  be  considerable  variation  in  the 
breadth  of  the  border,  and  I  expect  to  find  that  this  species  has  an 
older  name.  In  the  Hewitson  collection  it  stands  as  A,  inomata, 
Feld.,  but  the  figure  of  that  species  is  not  good  enough  to  make  out 
what  it  is. 
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ACISINA  IBPHyaXITA.      I 

A.  gephyretta,  Dob.  J.  A. 

Four  males,  which  are  the 
Tbty  dmely  reaemble  A.  jnu 
wing  ibove  and  hare  darker  ; 

AcBBiNA  ARiKi,.    (Plate  I 

A.  arid,  Doh.  I.  c.  p.  33. 

The  type  or  this  apedea  fr 

diGtiact  from  aoj  known  to  i 

ACBStNA  ABZRRAKS. 

A.  aberrant,  de  Nic6v.  1 
143  $. 
A  single  male  from  the  Ki 


MaHATHAI^  AH£RIA. 

Amblypodia  mneria.  Hew. 
86,   2  (1862). 

Makatkala  wturta,  Batt. 

Common  in  East  Pegu,  an 
valley,  Assam. 

CURETIS  THETIS. 

PapUio  thetit,  Druir,  111. 
(1773). 

C.  tketit.  Butt.  Ind.  iii.  p 
Only  sent  from  Perak,  bu 

CORETIS  BDLIB. 

Aitopi  bulls,  Donbl.  &  He 
fig.  5   (J  (1852). 

0.  bulia,  Bntt.  Ind.  iii.  p. 

I  agree  with  de  Nic^ville  i 
genus  can  be  defined  in  Indi 

The  form  of  C.  bulis  sent  I 
and  resembles  the  commonc 
Karen  Hills  the  males  usual] 
and  the  females  are  like  thei 
received  a  pair  of  smaller  sp 
coloured  as  the  male,  but  wi 

Zephyrus  dtjha. 
D^iat  duma.  Hew,  IlL  ] 
(1869). 
ZepAynt  Amm,  Butt.  Ind 
A  single   much-worn  mi 
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species^  was  taken  on  the  sammit  of  Mt,  Japyo,  9890  feet»  the 
lughest  point  in  the  Naga  Hills. 

Zbphtrus  pavo. 

Z.pavo,  de  Nic^v.  P.  Z.  S.  1887,  p.  460,  t.  xl.  fig.  11  ? ;  Batt. 
Ind.  iii.  p.  309. 

A  single  female  from  Margharita.  I  cannot  be  absolutely  certain 
(as  the  abdomens  of  both  this  and  of  the  type  in  Mr.  Knjyett's  col- 
lection now  before  me  are  somewhat  damaged),  but  hare  little  doubt, 
notwithstanding  Doherty's  remarks,  ef.  J.  A.  S.  B.  Ifiii.  pt.  ii.  p.  130, 
that  both  specimens  are  females,  and  their  coloration  alone  would 
make  it  almost  certain. 

It  is  curious  that  no  species  of  this  genus  has  yet  been  taken  in 
the  hills  of  Burmah,  as  its  distribution  would  certainly  lead  one  to 
expect  it  to  occur  there. 

Ilbrda  xpicles. 

Polyommaius  epicles^  Godart,  Enc.  M^th.  ix.  p.  646  (1823). 
J.  epideSf  Butt.  Ind.  iii.  p.  325. 

Occurs  at  Margharita,  also  in  the  Naga  and  Karen  Hills,  and  at 
Momeit,  extending  in  all  cases  to  a  lower  leyel  than  the  other  species 
cillerda.    In  Chittagong,  Doherty  has  taken  it  at  sea-level. 

Ilbrda  androclbs. 

Theela  androcles^  Westw.  Gen.  Di.  Lep.  ii.  p.  487. 
J.  androeles^  Butt.  Ind.  iii.  p.  328. 

Very  abundant  in  the  Naga  Hills,  as  it  is  in  the  Khasias,  at 
5000-6000  feet. 

Ilbrda  yiridipunctata. 

J.  viridipunetata,  de  Nic€v.  Butt.  Ind.  iii.  p.  329,  t*  xxviii.  207  cT  • 
/.  androcles,  Elwes,  Trans.  Ent.  Soc.  1888,  p.  400. 
J.  hevnidoni,  Moore,  MSS. 

This  is  the  green  species  common  in  Sikkim  from  5000  to  7000  feet 
which  I  supposed  to  be  /.  androcles.  I  have  it  from  Kulu  and 
Nepal ;  numerous  specimens  were  taken  in  the  Naga  Hills  not  below 
6000  feet  These  differ  from  the  Sikkim  specimens  in  having  the 
wings  in  some  cases  almost  without  the  green  shining  scales  which 
cover  a  large  part  of  the  wings  in  Sikkim,  and  these  scales  seem 
of  a  purer  green  without  any  blue  tinge;  but  I  cannot  see  my 
way  to  distinguish  them,  as  the  amount  as  well  as  the  tinge  of 
the  green  scales  varies.  I  have  two  specimens  from  Western  China, 
taken  by  Pratt  at  5000-6000  feet,  which  agree  with  the  Naga 
males.  I  cannot  distinguish  the  females  from  those  of  J.  brahma^ 
with  which  this  form  may  possibly  interbreed,  as  the  two  species 
occur  together  in  Sikkim,  though  both  here  and  in  the  Nagas  the 
range  of  L  hrahma  seems  to  be  rather  lower. 


[Dec.  6, 


;  Hoore.  Honf.  k  Moon,  Cat.  Lep.  Hm.  E.  I.  C.  i. 

p.  II'.  c.  L  «.  %.  4  (j-  aSaT)  i  Bott.  Ind.  iiL  p.  330. 
Cdnuaiia  ia  At    Nags  H3b  and  ocenn  at  Bemardm^  and 

J^^caiwm  wHan,  Hor^  Cat.  E.  L  C.  p.   113.  t.  L  figs.  6,  6a 

O^e^iwa  <■■  —I.  Moon,  J.  A.  S.  B.  liiL  pt  u.  p.  36  (18S4); 
Boo.  tuL  in.  p.33j. 

T«Q  nails  and  two  t  aiali  ii  bam  tbe  Karsi  Hilla  which  agree 
wiu  a  i  I— li  named  ^  f  Saj'wawa  "  bj  Moore  from  Akjab,  and  also 
WKA  aiar  males  aimi  a  faaale  frtxn  S.£.  Bonwo  and  Pulo  Laut ;  there 
isnu  i^anaabiit  ■hJSenaa'mtbe  colour  of  the  (mderdde.  All  these 
Ufw  rWnBitts  !i>T*  (iie  nie  wmatian  as  the  male  of  Arrkenotiru!, 
M  wiudt  uif  fiaaale  lanaini  nnknown,  and  want  the  fourth  branch 
•n  ;ae  mnoMal. 

AXKKKCOTSKIX  VKXICIUJCBKA. 

A.  tAn^iJyvrK.  ie  Ni).-«T.  Butt.  Ind.  iiL  p.  337,  t.  xxriii.  fig.  214 

.1  aiiue  trum  Marzhanta  agrees  with  ooe  tmm  the  Khasias.  I  am 
aou-  SI  .asGii^iLiik  tbes*  spcctmeos  from  D.  wiJ*ni  only  by  the 
dU&raKV  :a  TisLuioa  pointed  oat  hj  de  Nic^rille. 

OAMUtl  CtPTCS. 

if«Ki<rw  i.v."«.  F»hr.  Eat.  Sjst.  t.  Snppl.  p.  -129  (1798). 

(.'(OMM  (^inM,  Butt.  Ind.  ni.  p.  340. 

Twit  amka  ttum  East  hfpi  agree  «ith  one  (torn  the  Shan  State* 
taken  bj  Dr.  Mamkr^  aod  ooe  from  the  Gan  Hills  obtained  bj 
Mr.  ""•■■'•—'*  nadTV  coUecton. 

Cuaxxt  Kxc&s. 

ijwM  k-rtU*,  Ue«.  111.  Dinm.  Lep.  p.  44,  U  xviii.  figs.  6,  7  <f 

r»[Hi  tM<M.  Batt.  Ind.  iii.  p.  342. 

Fwu-  waW  and  a  female  frun  Bast  Pcga  agree  with  specimens 
fnxa  the  N.V.  HimalaTas,  and  I  haTe  one  from  lehang  in  Ceotnl 
Otioawhkbl  briwTc  to  be  the  tame. 

Camkkacotts. 

/mm»  twtyf.  Hewitaon,  L  c  p.  43,  t.  xiz.  figs.  19,  20  <f . 

CamtM  eatya,  BatL  lad.  iiL  p.  342. 

.\  male  frrim  East  Pcgn  agreeing  with  Sikldm  spedmens. 

CaMSHA  ICETOIDES,  D.  Sp 

cj .  like  e.  iettm*.  Hew., 
end  of  cell  in  both  wings  belo 
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towards  the  apex  of  fore  wing  above.  On  the  hind  wing  there  is  a 
weU-defined  dull  patch  at  the  base  quite  free  from  blue  scales,  and 
the  tuft  of  hairs  at  the  base  of  the  hind  margin  below,  which  is 
present  in  all  the  other  Camenas  I  know  except  C.  cotys,  is  absent  or 
rery  much  reduced.     The  yenation  agrees  with  that  of  (7.  ieetas. 

Described  from  a  single  male  taken  on  the  Karen  Hills  at  4000- 
5000  feet. 

Camena  CLEOBOiDESy  u.  sp.    (Plate  XLIY.  figs.  4  <f ,  5  $  •) 

Most  like  0.  cUobis,  Godt.,  but  differs  in  haying  in  the  male  a 
lai^  round  velvet  patch  free  from  blue  scales  in  the  cell  of  the  fore 
wing  and  with  raised  androconia.  It  is  smaller  in  size  and  has  the 
transverse  band  on  the  underside  nearer  the  base  and  directed  more 
inwards  from  the  hind  margin.  The  band  is  pale  yellow  and  there  is 
more  yellow  at  the  anal  angle  than  in  C.  eleobis.  The  shining  patch 
at  the  base  of  hind  margin  of  fore  wing  below,  seen  in  0*  eleobis,  is 
wanting,  and  there  b  no  trace  of  the  tuft  of  black  hairs  in  the  same 
place. 

$  •  Similar,  but  of  a  duller  paler  blue  as  in  C  eleobis,  and  without 
the  yelvety  patch  on  fore  wing. 

Described  from  four  males  and  two  females  taken  in  the  Karen 
Hills.  This  species  is  allied  to  lolaus  isceus,  Hew.,  from  Sarawak, 
of  which  Tajwria  relata^  Dist.,  is  the  female.  I  have  this  latter  from 
Nias  Island  in  both  sexes  and  a  single  worn  male  from  Perak. 

The  venation  of  0.  eleoboides  di&rs  from  that  of  (7.  eleobis  and 
C  relata  in  having  only  two  branches  to  the  subcostal,  and  it  may 
perhaps  on  this  account,  and  owing  to  the  well-marked  patch  on  the 
male,  form  a  new  subgenus. 

MOTA  MA8SYLA. 

Myrina  massylaf  Hew.  111.  Di.  Lep.  Snpp.  p.  7 9 1.  iii.  figs.  87$ 
88  cJ  (1869). 
Mota  massyla,  Butt.  Ind.  iii.  p.  345,  t.  xxviii.  fig.  210  $  • 

A  female  from  Margharita  agreeing  with  Khasia  specimens,  but 
larger  and  with  longer  tails. 

Aphnbus  vulcanus,  var.  maximus,  n.  var.  (Plate  XLIII.  fig.  5, 

$.) 

Papilio  vulcanus,  Fabr.  Syst.  £nt.  p.  579. 
A.  mtleanuSf  Butt.  Ind.  iii.  p.  349. 

A  male  and  two  females  from  the  Karen  Hills  are  unlike  any 
other  form  of  this  eenus  in  my  collection,  and  do  not  agree  with  any 
of  those  described  in  the  *  Butterflies  of  India ;'  but  I  am  unable  to 
separate  them  specifically  on  account  of  the  great  amount  of  varia* 
tion  which  prevails  in  this  genus,  in  which  I  think  too  many  species 
have  already  been  made. 

Above  they  resemble  A,  vulcanus  in  colour,  having  a  slight  tinge  of 
blue  at  the  base  of  the  hind  wing  and  a  few  blue  scales  at  base  of 
fore  wing  in  both  sexes.  Below  they  resemble  what  de  Nic^ville 
calls  elima.  Hew.,  and  uni/ormis,  Moore,  from  ELashmir,  in  the  dull 

Proc.  Zool.  See— 1892,  No.  XLIII.  43 


638  MR.  H.  J.  ELWES  ON  BUTTBRFLIBS  FROM  [DeC.  6, 

brown  of  their  ground-colour  and  indistinctness  of  their  roarkingt. 
They  are  larger  than  any  other  Aphneui  I  have  seen,  the  male 
measuring  27*  the  female  34  mm.  in  expanse. 

Aphnbus  syama. 

Amhlypodia  syama,  Horsf.  Cat.  Lep.  E.  I.  C.  p.  107  (1829). 
Aph.  syatna.  Butt.  lud.  iii.  p.  355. 

Apk.  himalayanus,  Moore,  J.  A.  S.  B.  liii.  pt.  iL  p.  26 ;  Batt 
Ind.  iiL  p.  358  note. 

I  receiyed  from  Margharita,  the  Naga  and  Karen  Hills,  Momeit, 
and  Perak  specimens  which  vary  considerably,  but  are  no  doubt  all 
forms  of  what  de  Nic6ville  calls  A»  syama  and  A.  lohita.  He  separates 
these  by  the  shape  of  the  mark  at  base  of  fore  wing  below,  which 
is  entire  and  davate  in  A.syama^  and  T-shaped,  hook-shaped,  or  absent 
in  A.  lohita,  I  found,  however,  in  a  series  of  Sikkim  specimens,  this 
character  too  variable  to  be  used  as  a  distinguishing  feature ;  and 
though  the  males  are  distinguished  by  the  bright  dark  purple  of 
their  upperside,  yet  one  from  Momeit  is  entirely  without  a  trace  of 
this,  as  the  females  usually  are,  though  agreeing  below  with  the  rest  \ 

Aphnbus  sani,  var.?     (Plate  XLIII.  fig.  6,  $ .) 

A,  Mtnt,  de  Nic^v,  J.  A.  S.  B.  Ivii.  pt.  ii.  p.  282,  t.  xir.  7  $  ; 
Butt.  Ind.  iii.  p.  307. 

Three  females  from  the  Karen  Hills  most  resemble  the  female  of 
A.  sani  from  Sikkim,  having  the  same  grey-blue  on  both  wings,  but 
the  orange  patch  in  the  fore  wing  is  entirely  wanting.  Below  tbey 
also  resemble  A.  sani,  but  are  lighter  in  colour.  It  is  impossible  to 
separate  them  without  a  larger  series  and  comparison  of  both  sexes. 

Tajuria  jangala. 

AmUypodia  jangala,  Horsf.  Cat.  Lep.  E.  I.  C.  p.  1 13,  $  (1829). 
T.janyaUh  Butt.  Ind.  ui.  p.  380. 
A  few  tfom  the  Karen  Hills. 

SUASA  LI8IOE8, 

Myrina  Usides,  Hew.  111.  Di.  Lep.  p.  33,  t.  xiv.  figs.  28,  29  d 
(1868). 

8.  lisides,  Butt.  Ind.  iii.  p.  386,  t.  xxviii.  fig.  220  S . 

A  single  male  from  Perak. 

ThAMALA  mini  ATA. 

T.  miniata,  Moore,  P.  Z.  S.  1878,  p.  834,  t.  Hi.  fig.  6  cT  ;  Butt. 
Ind.  iii.  p.  388,  t.  xxviii.  figs.  212  (J,  213  ? . 

?  T.  marciana.  Hew.  111.  Di.  Lep.  p.  34,  t.  xvi.  fig.  44  rf ,  t.  xii. 
figs.  12,  13  ?  (1863). 

Five  males  and  two  females  from  the  Karen  Hills. 

I  have  no  doubt  that  this  species  is,  as  de  Niceville  says,  very  near 

^  Mr.  de  Nio^ville,  in  a  letter,  maintains  the  distinctnees  of  A.  syama  and 
A,  lohita,  which  were  defined  bv  Horsfield ;  and  as  his  material  is  far  larger 
than  my  own  in  this  genus,  and  has  been  most  carefully  studied  by  him,  I  am 
not  disposed  to  dispute  his  opinions. 
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toy  and  perhaps  identical  with,  T,  marciana  of  Hew. ;  but,  judging 
from  the  single  specimen  I  have  of  the  latter  from  Pulo  Laut, 
it  can  be  separated  by  the  much  greater  amount  of  black  at  base  of 
fore  wings,  on  inner  margin  of  hind  wings,  and  on  the  central  stripe 
of  the  fore  wing,  which  m  my  males  of  T.  miniata  is  a  line  on  tne 
vein  only. 

Hypolycana  ebylus. 

Polyommatua  erylus,  Godart,  Enc.  M^th.  ix.  p.  633  (1823). 
H.  erylus,  Butt.  Ind.  iii.  p.  390. 

A  few  from  Margharita,  Bernardmyo,  the  Karen  Hills,  and 
Perak. 

Chliaria  othona. 

Hypolyc€Bna  othona^  Hew.  111.  Di.  Lep.  p.  50,  t.  xxii.  figs.  17, 
18  d  (1865). 

O.  othona,  Butt.  Ind.  iii.  p.  395. 

One  from  Margharita  and  two  from  East  Pegu. 

Chliaria  kina. 

Hypolyoana  kina.  Hew.  U1.  Di.[Lep.  Suppl.  p.  13,  t.  y.  figs.  32  S  $ 
33,  34  ?  (1869). 

C,  kina,  Butt.  Ind.  iii.  p.  396,  t.  xxviii.  fig.  211  cT  • 

Very  common  in  the  Naga  Hills  and  occui:9  at  Bemardmyo,  but 
only  males  were  taken. 

Chliaria  tora. 

Sypolyeana  tora,  Kheil,  Bhop.  Nias,  p.  31,  t.  v.  fig.  40  (1884). 

A  single  male  from  Perak  agrees  with  one  from  the  island  of  Nias 
so  well  that  I  cannot  separate  them,  though  the  Perak  specimen  has 
rather  more  black  on  the  fore  wing. 

Chliaria  merguia. 

(7.  mergwa,  Doh.  J.  A.  S.  B.  Im.  pt.  ii.  p.  427^  t.  xxiiL  fig.  2  6 
(1889);  Butt.  Ind.  iii.  p.  397. 
A  single  male  from  Perak. 

Zeltus  btolus. 

PapUio  etolus,  Fabr.  Mant.  Ins.  ii.  p.  66  (1787). 
Z.  etolus.  Butt.  Ind.  iii.  p.  400. 

Sent  from  Margharita,  the  Naga  and  Karen  Hills,  and  Perak. 

Cheritrella  truncipennis. 

C7.  truneipenmia,  de  Nic^v.  P.  Z.  S.  1887,  p.  456,  t.  xzzix. 
figs.  4  d  t  3  $  ;  Butt.  Ind.  iii.  p.  404. 

Not  uncommon  in  the  Karen  Hills  at  4000-5000  feet,  and  agrees 
with  a  Sikkim  specimen  in  ELnyyett's  collection. 

43» 
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Neomyrina  hybhai 
Myritta  hiemalig,  Ood 
figs.  5,  6  cf . 

N.  MemalU,  Butt.  In* 
Two  males  of  this  bet 

TiCHEBRA  ACTK. 

Myrina  aete,  Moore, 
?  (1857). 

T.  ttcte,  Batt.  lad.  iii 
form. 

Sent  from  Margfaariti 

Cbbritra  treja. 

HetptriafrQa,  Fabr. 
Q.fr^a,  ButU  Ind.  ii 
Sent  from  the  Karen 
Nkochkhitra  ahri 
Miyrina  amrita,  Felde 
N.  amrita,  Bntt.  Ind. 
A.  ringle  female  from 


FURLISA  G 

lolaiu  (Purlita)  giga; 
(1881). 
P.  gigaxtea.  Butt.  In 
A  perfect  male  from 

Ho  RAG  A  ONYX. 

l^ela  onyx,  Moore, 

(1857). 

S.  onyx,  Butt.  Ind.  i 
A  single   specimen 

others  from  Sikkim,  u 

Dr.  Manders. 

Catap<scilha  sobo 
Two  males  of  this 
ThaudauDg  in  the  Kan 
1890.  They  appear  to 
found  in  the  same  loca 
colour  and  arruigemeut 
which  are  easier  to  figi 
colour  is  a  little  brifrhtt 
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CaTAPCECILMA  ELE6ANS. 

Hypochrysops  elegana^  Druce,  P.  Z.  S.  1873,  p.  350,  t.  xxxii. 
fig.  12  ? . 

C.  elegans,  Butt.  Ind.  iiL  p.  421,  t.  xxix.  fig.  228  $  • 

Taken  by  Dohertj  at  same  time  and  place  as  the  last. 

It  is  perhaps  rather  larger  and  paler  on  the  underside  than  Sikkim 
roecimens,  and  the  female  differs  from  the  Sikkim  female  in  having 
the  hind  wing  without  any  dark  border  except  a  small  patch  at  the 
outer  angle.  In  this  respect  a  female  from  the  Nilgiri  Hilb  is 
intermediate  between  the  Burmese  and  Sikkim  specimens. 

BiDUANDA  THESMIA. 

Myrina  thesmia,  Hew.  III.  Di.  Lep.  p.  32,  t.  xi?.  figs.  25,  27  d« 
26  S  (1863). 
B^  thetmia^  Butt.  Ind.  iii.  p.  426,  t.  xxix.  fig.  229  S  • 

Seems  abundant  at  Perak. 

BiDUANDA  8CAVA. 

Myrina  scteva^  Hew.  1.  c.  p.  30,  t.  xt.  figs.  39,  40  d  (1863). 
B.  seava^  Butt.  Ind.  iii.  p.  428  note. 

Three  males  of  this  delicate  insect  from  Perak. 

Drupadia  boisduvalii. 

D.  boisduvalii^  Moore,  Journ.  A.  S.  B.  liii.  pt.  ii.  p.  31  (1884)  ; 
Butt.  Ind.  iii.  p.  430,  t.  xxix.  fig.  230  6  • 

Two  males  from  the  Karen  Hills. 

Drupadia  moorbi. 

8ith(m  tnoorei,  Distant,  Ann.  N.  H.  (5)  x.  p.  246  (1882). 

D.  mooreiy  Butt.  Ind.  iii.  p.  431  note. 

Seems  to  be  common  at  Perak. 

Eooxtlides  tharis. 

Oxylidea  tharis,  Hubner,   Zutr.  ex.   Schmett.   figs.  883,   884 

(1837). 

E.  tharis,  Butt.  Ind.  iii.  p.  433,  t.  xxix.  fig.  231  cT  • 

A  few  specimens  from  Perak. 

LOXURA  ATYMNU8. 

Papilio  atymnitSy  Cram.  Pap.  Ex.  iv.  p.  82,  t.  cccxxxi.  figs.  D,  £ 
(1780). 

//.  atymnusy  Butt.  Ind.  iii.  p.  436,  t.  xxix.  fig.  232  6 . 

Naga  and  Karen  Hills. 

Yasoda  tripunctata. 

Losura  tr^nctata,  Hew.  111.  Di.  Lep.  p.  26  (1863). 

T.  tripuneiaia.  Butt.  Ind.  iii.  p.  439,  t.  xxix.  figs.  233,  234  $ . 

A  single  male  from  Momeit  and  a  female  from  the  Naga  Hills. 
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Rapaul  bdbgtittata,  n 

AboTe,  both  winp  dull ' 
margin,  which  are  nearly  I 

Beloir  dull  TJnoua  bron 
celt  in  both  wings ;  ■  single 
beyond  the  bar  on  hind  win| 
inner  margin.  On  one  Bid 
bar  on  the  fore  wing,  on 
hind  wing.  FrooB  and  u 
above  black. 

Expanse  33  mm. 

Described  from  a  single 
5000  feet. 

The  pecnUar  spotting  o 
trom  any  species  in  the  gei 

Rapaui  beqdbika. 

?  Deufloria:  ttqunra,  Dii 

R.  tegveira,  Bntt.  Ind. 

A  single  Bpecimen  witho 

agrees  best  with  the  figun 

the  wings  and  absence  of 

Dislant's  plate  would  give 

Rapala  utimutis. 

Deudorix  ufimiifu,  DisL 

B.  utimtttit.  Butt.  Ind.  i 

A  single  male  from  Pen 

figure  better  than  with  He 

has  the  antenna  black  ria( 

just  below  the  rufous  tip. 

BiMDAHARA  PHOCIDEB. 

Betperia  phoddea,  Fabi 

B.  phoeidet,  Butt.  Ind.  i 

A  single  large  male  from 

Valley,  and  two  from  East 

SiNTBUSA  NASAKA. 

Hucla  naiiaka,  Horsf.  C 
S.  nasaJca,  Butt.  Ind.  iii 
Two  males  from  Ma^h: 

SiNTBUBA  AUBA. 

?  Sypolgc^tia  amba,  K 
t.  T.  b.  figs.  44,  46  d ,  45 

S.  amba.  Butt.  Ind.  iii. 
12  il,l9  $. 

A  male  from  East  Fegt 
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with  Distant's  good  illustration  and  with  a  single  pair  from  Pulo  Laut« 
Borneo,  which  I  think  are  the  true  S.  amha.  There  is,  however,  a 
nearly  allied  but,  as  I  think,  distinct  species,  which  also  occurs  in  Pulo 
Laut,  and  may  be  Hypolycisna  amba^  Kirbj,  of  which  neither  Hewit- 
son's  nor  Distant's  figures  are  clear  in  the  distinctive  points.  In  this 
the  male  has  the  costa  of  hind  wing  broadly  black,  the  purple  on  fore 
wings  more  diffused,  the  markings  of  the  underside  more  broken, 
and  the  colour  of  the  base  much  paler ;  the  tails  and  hind  wings 
¥rith  broad  white  fringes.  If  this  proves  constant,  as  it  is  in  four 
specimens  I  have,  the  Pegu  and  Perak  forms  may  be  called 
&  amboides. 

SiNTHUSA  CHANDRANA. 

HypolyciBna  chandrana^  Moore,  P.  Z.  S.  1882,  p.  249,  t.  xi. 
figs.  2,  2  a  <^ . 
S.  ehandrana^  Butt.  Ind.  iii.  p.  486. 

Two  pairs  from  the  Karen  Hills  and  Momeit. 

SiNTHUSA  VIRGO. 

Hypolyetena  virgo,  Elwes,  P.  Z.  S.  1887,  p.  446. 
8.  virgo,  Butt.  Ind.  iii.  p.  488,  front  fig.  134  d  • 

One  female  from  the  Naga  Hills  and  another  from  Bemardmyo 
agree  perfectly  with  the  type.  It  is  very  strange  that  in  these  places, 
as  in  Sikkiro,  the  male  of  this  species  seems  so  difficult  to  procure, 
whilst  in  many  of  the  allied  species  the  females  are  taken  very 
rarely. 

Fam.  Hbspbriidjb. 

Unkana  batara. 

U.  batara  J  Dist.  Rhop.  Mai.  p.  370,  t.  xxxiv.  11. 
Two  males  from  Perak. 

Unkana  blia. 

ffesp.  elia,  Hew.  Trans.  Ent.  Soc.  1866,  p.  489. 
Unkana  elia,  Dist.  Rhop.  Mai.  p.  370,  t.  xxxiv.  25. 

A  single  male  from  Perak  agrees  with  the  type  in  coll.  Hewitson 
from  Borneo  and  with  Distant's  plate. 

Unkana  attina. 

Eetp.  attina,  Hew.  Trans.  Ent.  Soc  1866,  p.  489. 

Unkana  attina,  Dist.  Rhop.  Mai.  p.  371,  t.  xxxiv. 

I  am  indebted  to  Major  Adamson  for  a  female  of  this  species  from 
Moulmein,  this  being,  I  think,  its  first  certainly  recorded  occurrence 
in  British  India. 

Badamia  bxclamationis. 

Pap.  excUtmatumia,  Fabr.  Syst.  Ent.  p.  530. 

Doherty  took  examples  of  this  species  at  Margharita  and  in  the 
Karen  Huls. 
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Calliana  PIBRIDOIDBS. 

C.  pieridoides,  Moore,  P.  Z.  S.  1878,  p.  687,  t.  xIt.  2  d . 

C.  pieridaidea,  de  Nic^v,  Journ.  Bomb.  N.  H,  Soc  vol.  vi.  no.  3 
(1891),  p,  377,  t.  G.  fig.  25  $  . 

Two  males  of  this  remarkable  insect  from  Margharita.  The 
female,  which  has  been  described  and  figured  by  de  Niceville,  is 
verj  unlike  the  male. 

Choasprs  BBNJAMiNi,  Tar. 

Thymele  benjamini,  Gu^r.  Del.  Voj.  Inde,  ii.  p.  79j  i.  22.  2,2a 
(1843). 

There  are  two  forms  of  this  which  may  be  distinct,  but  I  haye  a 
series  of  them  only  from  Sikkim.  The  one  I  take  to  be  the  typical 
form  is  of  a  greenish  shade,  but  not  constant,  some  specimens  being 
lighter  and  some  darker ;  and  this  I  have  from  the  N.W.  Himalays, 
Sikkim,  the  Khasias,  Nilgiri  Hills,  and  Japan,  and  Moupin  in  East 
Tibet.  Another  is  metallic  bluish  on  the  thorax  and  base  of  both 
wings,  sometimes  with  a  tinge  of  green,  and  the  rest  of  the  wings, 
except  anal  area  and  fringe,  black.  This  I  have  from  Sikkim  and 
the  Naga  Hills.  These  differences  may  be  sexual ;  but  it  is  veiy 
difiicult  to  be  sure  of  the  sex  in  this  genus* 

Choasfbs  harisa. 

Ismene  harisa^  Moore,  P.  Z.  S.  1865,  p.  783. 
Ohoaspes  harisa,  Elwes,  Trans.  Ent.  Soc.  1888,  p.  439. 

A  single  female  from  the  Naga  Hills  agrees  with  the  Sikkim 
females  described  by  me. 

Choaspes  amara. 

Ismene  amara,  Moore,  P.  Z.  S.  1865,  p.  783. 

Two  from  the  Naga  Hills,  which  have  rather  less  yellow  at  base 
of  costa  than  Sikkim  specimens. 

Choaspes  tasutana. 

Ismene  vasutana^  Moore,  P.  Z.  S.  1865,  p.  782. 
A  single  male  from  the  Naga  Hills. 

Choaspes  chuza. 

Ismene  chuza,  Hew.  Ex.  Butt.  iv.  Ism,  t.  14. 
Choaspes  chuza,  Disl.  Rhop.  Mai.  p.  373,  t.  xxxiv.  27. 
A  single  specimen  from  the  Ruby-mine  District  at  2000  feet  and 
another  from  the  Naga  Hills  agree  with  Bomean  examples. 

Choaspes  crawfurdi. 

Ismene  crawfurdi,  Dist.  Ann.  Nat.  Hist.  ser.  5,  x.p.  247  (1882). 
Choaspes  crawfurdi,  Dist.  Rhop.  Mai.  p.  372,  t.  xxxiv.  26. 
A  specimen  from  Perak  agrees  with  one  from  Province  Wellesley 
in  my  collection,  identified  by  Distant,  and  with  two  others  from 
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Pulo  Laut,  Bonieo.  The  Perak  specimen  is  darker  than  the  other 
three^  showing  the  same  tendency  to  vary  as  0,  benjanUni,  to  which 
it  is  closely  allied.  It  may,  however,  be  distinguished  by  the  greater 
extent  and  paler  colour  of  the  yellow  border  and  larger  yellow  lobe 
of  the  hind  wing,  and  also  by  the  difference  in  the  black  markings 
on  the  yellow  beneath. 

Ismene  subcaudata,  Feld.  Reise  Not.  t.  Ixxii.  figs.  20,  21,  from 
Java,  which  I  only  know  from  the  figure,  is  evidently  a  near  ally, 
but  may  be  distinguished  by  the  black  spots  showing  on  the  yellow 
of  the  hind  wing  above. 

Paduka  lebadea. 

Helena  lebadea^  Hew.  Ex.  Butt.  iv.  t.  iii.  22,  23  (1868). 

Matapa  tubfaaciata^  Moore,  Lep.  Ceyl.  vol.  i.  p.  164,  t.  Ixiv. 
3,  3  a  d  (1881). 

Paduka  glandulosa^  Dist.  Bhop.  Mai.  p.  376,  t.  xxxv.  5  d  (1886). 

Ismene  lebadea,  var.  andamaniea,  Wood-Mason  &  de  Nic^v.  J.  A. 
S.  B.  vol.  1.  pt.  ii.  p.  254  (1881). 

A  single  male  from  Perak  agrees  with  Distant's  plate  and  with  a 
male  from  Pulo  Laut,  Borneo,  in  my  collection. 

Ismene  mahintha. 

Ismene  mahintha^  Moore,  P.  Z.  S.  1874,  p.  675,  t.  Ixvii.  4. 

A  single  male  from  Bemardmyo,  which  differs  from  Moore's 
description  in  wanting  the  yellow  discal  spot  above,  though  it  shows 
below.  The  shape  of  the  hind  wing  is  different  from  his  figure, 
being  more  lobed,  but  not  so  much  so  as  in  Choaspes  benjamini, 

Ismene  (edipodea. 

/.  oedipodea,  Swains.  Zool.  111.  i.  t.  16  (1820). 
A  single  male  from  the  Karen  Hills. 

Ismene  jaina. 

I.jaina,  Moore,  P.  Z.  S.  1865,  p.  782. 

A  pair  from  the  foot  of  the  Karen  Hills.  The  absence  of  the 
red  costal  streak  is  not  a  mark  of  the  female,  as  Moore  says ;  both 
in  the  Karen  Hills  specimen  and  in  Ismene  fergusonii^  de  Nic^v.,  from 
South  India,  this  streak  is  quite  conspicuous;  but  according  to 
de  Nic^ville  it  is  highly  deciduous  in  all  species  of  Ismene, 

Pirdana  hyela. 

Resp,  hf/ela,  Hew.  Desc.  Hesp.  p.  23  (1867)* 
Pirdana  hyela,  Dist.  Bhop.  Mai.  p.  376,  t.  xxxv.  6  $ . 
A  male  from  Perak  and  another  from  Tenasserim  agree  with 
Distant's  plate  and  with  specimens  from  Pulo  Laut,  Borneo.     The 
sexes  differ  as  in  the  next  species,  the  female  being  shot  with  blue 
on  both  wings. 
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f  PiRDANA  RUOOLFHBI. 

?  P.  rudolphei,  Elwes  &  de  Nic6T.  J.  A.  S.  B.  1886,  pt.  ii.  p.  438, 
U  xz.  6  d . 

A  male  from  the  Karen  Hills  and  a  much  larger  specimen,  which 
I  take  to  he  the  female,  from  Ferak.  The  latter  bas  the  hase  of 
fore  wing  and  great  part  of  the  hind  wing  shot  with  steely  purple  or 
green  as  in  P.  hyela ;  hut  the  underside,  which  agrees  precisely  with 
that  of  the  male,  is  free  from  the  striation  which  is  seen  in  P.  kyela 
and  to  some  extent  in  the  type  of  P.  rudolpkei.  I  am  not  at  all  sore 
whether  P.  rudolphei  is  a  good  species,  the  extent  of  yellow  in  the 
fringes  and  hind  wing  being  yariable  in  P.  hyeloj  with  which  it  other- 
wise agrees.  If  the  underside  is  constant,  what  I  have  here  called 
P.  rudolphei  would  be  a  new  species,  but  the  material  existing  is  not 
sufficient  to  decide  the  point. 

PiSOLA  ZENNARA. 

P.  zennara,  Moore,  P.  Z.  S.  1865,  p.  786,  t.  xliL  4. 

Of  this  species,  which  I  recently  supposed  to  be  confined  to 
Sikkim,  Doherty  has  sent  two  males  from  the  Naga  Hills,  and  two 
females  from  the  Karen  Hills ;  but  the  fore  wing  in  these  latter  is 
much  more  rectangular  than  in  the  Sikkim  female,  and  the  Titreoos 
band  of  a  glassy  white  without  yellow  tinge  as  in  that  from  Sikkim. 

Capila  jayadeta. 

C.jayadeva,  Moore,  P.  Z.  S.  1865,  p.  785,  t.  xlii.  3. 

A  single  male  from  the  Naga  Hills  and  a  female  recorded  from 
Margharita  by  Doherty. 

Zba  mythbca. 

Hesp.  mytheea^  Hew.  Ann.  Nat.  Hist  ser.  4,  xix.  p.  81  (1877). 
Tea  (yd  Zed)  mytheea,  IHst.  Rhop.  MaL  p.  377,  t  xxxt.  7  $ . 
A  single  specimen  (which  looks  like  a  male,  though  the  abdomen 
is  damaged)  from  Perak  agrees  with  the  figure  cited. 

Parata  albxis. 

?  Pap.  alexia,  Fabr.  Syst.  But  p.  533. 

Hasora  alexia^  Elwes,  Trans.  Ent.  Soc.  1888,  p.  441. 

Parata  chromMS^  Cram.  Pap.  Ex.  iil  t.  284,  E. 

Sent  from  Bemardmyo  and  the  Karen  Hills.  I  still  fail  to  see 
how  to  separate  P.  aUiia  and  P.  chromMe. 

Bl  basis  SENA. 

Ooniloba  eena,  Moore,  Cat.  E.  I.  C.  p.  245  (1857). 
A  single  male  from  the  Naga  Hills. 

Matapa  aria. 

lemene  aria,  Moore,  P.Z.S.  1865,  p.  784. 
Matapa  aria,  Dist.  Rhop.  Mai.  p.  378,  t.  xxxy.  8. 
A  pair  firom  the  foot  of  the  Karen  Hills. 
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MaTAPA  8HAL6RAMA. 

If.  skalgrama,  de  Nic^v.  J.  A.  8.  B.  1883,  p.  85. 

A  male  from  the  Karen  Hills  agreeing  with  Sikkim  specimens. 

Matapa  basiyarna. 

Ismenel  Mtuivama,  Moore,  P.Z.  S.  1865,  p.  784. 

Several  males  and  a  female  from  the  Karen  Hills. 

Matapa  druna. 

limene  dntna^  Moore,  P.  Z.  S.  1865,  p.  784. 

A  female  from  the  Karen  Hills. 

PiTHAURIA  MURDATA. 

Ismene  murdava,  Moore,  P.  Z.  S.  1865,  p.  784. 

P.  tnurdttva,  Dist.  Rhop.  Mai.  p.  378,  t.  xxxt.  9  c^ . 

A  male  from  the  Naga  Hills. 

PlTHAURIA  ffTRAMINEIPENNIS. 

P.  stramineipetmU,  Wood-Mason  &  de  Nic^v.  J.  A.  S.  B.  1886, 
p.  388,  t.  XV.  5  <J. 
A  male  from  Momeit, 

Chapra  prominens. 

Ohapra  pnmmeM,  Moore,  P.Z.  S.  1882,  p.  261. 

Sent  from  the  Naga  Hills. 

Chapra  mathias. 

Heip.  mathias^  Fabr.  Ent.  Sjst.  Suppl.  p.  433. 
Karen  Hills. 

Baoris  oceia* 

Hesperia  oceia^  Hew.  Descr.  Hesp.  1868,  p.  31. 

A  female  from  the  Naga  Hills. 

Parnara  toona. 

Eesperia  toona,  Moore,  P.  Z.  S.  1878,  p.  689  d  • 

Parnara  toona,  Wood-Mason  &  de  Nic^v.   J.  A.  S.  B.   1886, 

p.  383  2  • 
Common  in  the  Naga  and  Karen  Hills,  as  it  seems  to  be  in  most 

places. 

Parnara  eltola. 

PampkUa  eltola,  Hew.  Ex.  Batt.  iv.  Hesp.  t.  iv.  40  (1869). 
Parnara  eltola,  Wood-Mason  &  de  Nic^v.  I,  c.  t.  x?iii.  6,  6  a. 

Common  in  the  Naga  and  Karen  Hills. 

Parnara  watsoni. 

P.  wateoni,  de  Nic^v.  Joum.  Bomb.  Nat.  Hist.  Soc.  1890,  p.  222. 
I  have  a  pair  of  this  from  the  Karen  Hills,  and  one,  taken  by 
Dr.  Manders,  from  Fort  Stedman  in  the  Shan  States. 
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Parnara  SXMAMORA. 

Hetperia  lemamora,  Moore,  P.  Z.  S.  1665,  p.  791. 

A  pair  from  the  Karen  Hills  agreeiog;  witb  Sikkim  ipedmens. 

Parnara  hoolata. 

f  Httperia  moolata.  MooTe,  P.  Z.  S.  1878,  p.  843. 

Baorit  moolata,  Dist.  Rbop.  Mai.  p.  379,  t.  xroT.  10  ^ . 

Two  males  froin  Perak,  which  agree  with  Diatant's  figure  and  witb 
BpedroenB  from  Pulo  Laut,  Borneo.  I  have  not,  bonefer,  been  able 
to  compare  them  with  specimens  from  Tenasserim,  whence  the  tjpe 
came.  The  HpecicB  Bcems  nearest  to  P.  amteiti,  but  may  be  distia- 
guiahed  from  that,  and  from  all  other  species  in  mj  collection,  bj 
the  daik  chocolate  colour  of  the  underside. 

Parnara  pagan  a. 

P.  pagana,  de  Nic^T.  P.  Z.  8.  188?,  p.  465,  t.  %\.  7. 

Doherty  sent  specimens  from  the  Kaien  Hills  which  agree  with 
Sikkim  examples  of  P.pagana,  except  that  there  are  only  two  instead 
of  three  apical  spots.  They  also  agree  witb  some  Andaman  specimens 
which  I  have  as  P.  eahira,  Moore.  1  am  not  at  all  sure  whether 
the  two  are  distinct,  as  I  have  others  from  Perak,  Calcutta,  and 
Moulmein,  which  all  seem  to  belong  to  the  same  species. 

Parnara  miosticta. 

P.  miosticta,  de  Nic^.  Joum.  Bomb.  N.  H.  Soc.  vol.  vi.  no.  3 
(1«91),  p.  385,  t.  G.  fig.  31  d. 

A  single  specimen  from  Perak,  which  baa  beea  described  and 
figured  by  de  Nic^ville  as  above. 

Parnara  guttata. 

Eudamua  gtUlalut,  Brem.  &  Grey,  Schmett.  Nordl.  China's,  p.  10 
(1853). 

Pamphila  mangaia,  Moore,  P.  Z.  S.  1865,  p.  792. 

Specimens  from  the  Naga  Hills  agree  with  those  from  Sikkim. 

Parnara  bevani. 

Heiperia  bevani,  Moore,  P.  Z.  S.  1878,  p.  668. 

Parnara  bevani,  Elwes,  Trans.  Ent.  Soc.  1888,  p.  447.  2. 

Occurs  in  the  Naga  Hills. 

Parnara  puqnans. 

P.  pujfnant,  de  Nic^.  Joum.  Bomb.  Nat.  Hist.  Soc.  1691,  p.  384, 
t.  G.  30  $ . 

Taken  at  Perak.  wheiw  it  wmna  tn  hs  nnt  tinnnmninn 
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SUASTUS  ADITU8. 

S.  oditM,  Moore,  J.  A.  S.  B.  1884,  p.  49. 
A  single  specimen  from  the  Karen  Hills  agrees  with  Sikkim 
exumples. 

TeLICOTA  AUG  I  AS. 

J  Pap.  avgia;  Linn.  Syst.  Nat.  i.  2,  p.  794  (1767). 

Telieota  augiaa,  Wood-Mason  &  de  Nic^ville,  J.  A.  S.  B.  vol.  U. 
pt.  ii.  p.  384,  no.  224,  t.  xvii.  fig.  t  e  (1886). 

?r.  beimbmee.  Moore,  P.  Z.  S.  1878,  p.  691,t.  ilv.  11,  12. 

Specimens  from  the  Nags  Hills  and  Pernk,  which  I  am  still  unable 
to  compare  with  Javan  specimens,  from  which  Moore  separated 
T.  hamhusa.  Whether  the  typical  T.  augiat  is  distinct  from  what  is 
so  called  in  India  I  therefore  cannot  say ;  but  I  am  unable  to  separate 
two  species  among  my  large  series  by  tbe  characters  given  by  Moore 
or  by  Wood-Mason  and  de  Nic^rille '. 

TbLICOTA  SIVA. 

PamphUa  ma,  Moore,  P.Z.  S.  1878,  p.  692. 

Common  in  the  Karen  Hills  and  also  sent  from  Beraardmyo. 
The  female  differs  from  the  male  in  being  somewhat  darker  and  has 
no  seinal  brand,  which  is  conspicuous  in  the  male,  and  by  the  form 
of  which  I  distinguish  this  species  from  T.  brahma,  Moore,  found 
in  the  N.W.  Himalayas.  In  two  of  the  males  from  Benurdmyo 
the  spots  on  the  hind  wing  are  somewhat  differently  placed  and  the 
general  colour  darker.  These  may  be  of  a  distinct  species,  but  (he 
material  is  insufficient  to  enable  me  to  describe  it. 

Pad  RAO  N  A  DAK  A. 

Hetperia  dara,  Koll.  Hugel's  Kaschm.  iv.  p.  455  (1648). 
Pamphila  mteMa,  Moore,  P.  Z.  S.  1865,  p.  509,  t.  ixr.  9. 
Sent  from  the  Naga  and  Karen  Hills,  but  does  not  seem  to  be 
abundant. 

Padkaona  mjuoidbb. 

Paw^hita  matmdea,  Batl.  Trans.  Lion.  Soc,  2nd  ser.  Zoot.  i. 
1879,  p.  554. 

Padraotna  mamnda,  Doh.  J.  A.  S.  B.  1886,  p.  139. 

t  P.  taniaa.  Feld.  Sits.  Ak.  Wiss.  Wien,  math.-nal.  CL  xl.  p.  462 
(1862). 

Naga  Hilts,  Burraah,  and  Perak. 

I  have  a  large  series  of  specimens  from  different  parts  of  India, 
BS  well  as  from  the  Andamans,  Nias,  Hongkong,  Java,  Borneo,  and 
the  Philippines,  which  seem  to  belong  to  one  species,  though  there 
is  considerable  Tsriation  amongst  them  ;  and  it  is  possible  that  there 
may  be  anatomical  differences  which  I  have  not  detected. 

'  Hr.  de  Nioiriile,  who  has  numeroiu  eismples  from  Jan,  aiaoe  saaures  me 
Ihstthe^sie  dutinct  and  that  hs  hH  spedmsm  of  both  ipsoies  bom  Central 
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PADRAONA  OOLA. 

Padraona  gola,  Mooi 
A  siogle  specimen  fro 
Niu,  and  fiomeo. 

Padraoma  palharu 

Paa^hUtt  palmarvm,  i 
Sent  from  Ma^hariti 

CuPtTHA  PURRKA. 

Pamphila  puma,  Hot 

OipitAa  tympatdfira, 

Two  ihbIm  luid  a  femal 

than  ^kim  spedroens, 

attempts  to  Reparat«  0.  i 

Tuible. 

HyAROTU  ADRASTUfl 

Heap,  adnutus.  Cram 
A  apedmen  from  the 

Saranokba  dasahar 
Nitoniadet  data&ara, 
Sent  from  the  Naga  a 

ISHA  INAREUK. 

/.  tHoreme,  de  Nic^T. . 
t.  G.  38  d . 
A  dngte  Bpedmen,  tb< 

ABROMACBtIB  EALt. 

TianaoB  kali,  de  Nice' 
Aeromachui  kaU,  de  1 

p.  217. 

Seems  to  be  common  i 
-  The  female,  which  I  h 

the  roonder  shape  of  bol 

Abrouachcb  jhora< 
Thawiotjhora,  de  Nio 
AeromachtujAora,  de 
p.  216. 

Two  females  from  Bei 

AeROHACHUS  STIOMi 

TAanaoi  atij/Mala,  Mc 
Aeromaehus  ttigmata,  i 
D.  21G. 

sNaga  I 
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Cyclopidbs  SUBYITTATUS. 

C.  subvittatus,  Moore,  P.  Z.  S.  1878,  p.  692. 

Common  in  the  Naga  Hills. 

Halpe  fusca,  n.  sp.     (Plate  XLIII.  fig.  1,  d ») 

A  single  specimen  was  sent  from  Bernardmjo,  which  may  be 
briefly  described  as  like  Halpe  gupta^  de  Nicev.  J.  A.  S.  B.  1886, 
p.  255,  t.  xi.  1,  but  rather  larger,  with  plain  fringes  of  paler  colour 
than  the  wings,  and  not  spotted  white  as  they  are  in  H.  gupia. 

The  double  sexual  brand  is  the  same,  but  the  spots  above  it  are 
wanting,  as  is  also  sometimes  the  case  in  H.  gupta^  and  the  apical  spot 
is  double  and  not  triple  as  in  all  my  specimens  of  H.  gupta.  Below, 
the  brown  is  paler  than  above,  with  the  same  spots  on  the  fore  wing, 
and  the  hind  wing  sprinkled  with  paler  hairs. 

Halpe  sikkima. 

H,  HkJIdma,  Moore,  P.Z.  S.  1882,  p.  407. 

Naga  and  Karen  Hills. 

Halpe  separata. 

H.  separata,  Moore>  P.  Z.  S.  1882,  p.  407. 

Sent  from  the  Naga  Hills  only. 

Halpe  zema. 

Hesperia  zema,  Hew.  Ann.  Nat  Hist.  1877f  vol.  xix.  p.  77. 
A  single  specimen  from  the  Naga  Hills. 

Halpe  dolopia. 

Hesperia  dolopia,  Hew.  Ex.  Butt.  v.  t.  Iv.  60,  61  (1873). 

Sent  from  the  Naga  and  Karen  Hills. 

Halpe  hyrie. 

H.  hyrie,  de  Nicdv.  Joum.  Bomb.  Nat.  Hist.  Soc  1891,  p.  388, 
t.  G.  34  ? . 

Several  males  of  this  new  species  (from  one  of  which  it  has  been 
described  by  de  Nic6ville)  were  taken  at  5000-6000  feet  in  the 
Naga  Hills. 

ISOTEINON  ATKIN80NI. 

/.  atkinaoni,  Moore,  P.  Z.  S.  1878,  p.  693,  t.  xlv.  10. 
J.  aublestaceus,  Moore,  1.  c.  p.  844 ;  Elwes,  Trans.  Ent.  Soc. 
1888,  t.  xi.  9. 

/.  alkinsoni  was  taken  in  the  Naga  Hills  in  July  and  August,  whilst 
/.  subteetaceus  was  obtained  in  the  Karen  Hills  in  March  and  April. 
This  agrees  with  Watson's  experience,  and  goes  to  strengthen 
MoUer's  opinion  that  the  two  are  seasonal  forms  of  one  species. 

Proc.  Zool.  Soc— 1892,  No.  XLIV.  44 
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ISOTEINON  PANDITA. 

Lpandita,  de  Nic6v.  J.  A.  S.  B.  1885,  p.  121,  xi.  14  cJ. 
Appears  to  be  abundant  in  the  Naga  Hills  at  500(1-6000  ftet  in 
Aug.-Sept. 

ISOTEINON  SATWA. 

/•  satwa,  de  Nic6v.  J.  A.  S.  B.  1883,  p.  86,  t.  x.  15. 
A  pair  from  the  Karen  Hills. 

ISOTBINON  CEPHALA. 

Hesperia  cephaia,  Hew.  £nt.  Mo.  Mag.  1876,  p.  152. 
Isoteinon  cephaia,  Elwes,  Trans.  Ent.  Soc.  1888,  p.  456,  t.  xi.  10. 

A  single  female  from  the  Elaren  Hills. 

ISOTEINON  CEPHALOIDE8. 

/.  cephaloides,  de  Nic6v.  J.  A.  S.  B.  1888,  p.  288,  t.  xiii.  4  S- 

A  male  from  the  Naga  Hills,  and  a  female  which  agrees  with  it 
from  Bemardmyo. 

ISOTEINON  lAPIS. 

J.  tapis,  de  Nic6v.  Joum.  Bomb.  Nat.  Hist.  Soc.  1890,  p.  313, 
t.  E.  9  d. 

A  single  specimen  from  Perak. 

Satarupa  phisara,  var.  7 

S.  phisara,  Moore,  J.  A.  S.  B.  1884,  pt.  ii.  p.  35 ;  Elwes,  Trans. 
Ent.  Soc.  1888,  p.  457. 

Four  males  from  Bemardmyo  differ  from  all  my  Sikkim  spedmens 
in  having  the  band  of  the  fore  wing  distinct  on  the  hind  margin, 
while  in  those  from  Sikkim  it  is  faint  or  wanting ;  also  in  having  two 
glassy  spots  above  the  large  one  in  the  middle  of  the  fore  wing,  instead 
of  one  small  one.  The  apical  spots  are  also  larger  and  better  marked, 
agreeing  in  this  respect  with  one  female  from  Sikkim.  As,  howeter, 
there  is  some  variation  in  a  11  these  points  in  Sikkim  specimens,  1  do 
not  think  there  is  enough  difference  between  the  two  forms  to  justify 
their  separation. 

Satarupa  bhagata. 

S.  bhagava,  Moore,  P.  Z.  S.  1865,  p.  781. 

7  S,  narada,  Moore,  J.  A.  S.  B.  1884,  pt.  ii.  p.  35. 

A  single  male  from  the  Karen  Hills  which  is  intermediate  between 
Sikkim  specimens  which  I  had  referred  to  two  supposed  species.  I 
am  now,  however,  inclined  to  think  that  they  are  tne  same  and  that 
it  is  a  variable  one. 

Tagiades  rati. 

Qoniloba  ravi,  Moore,  Cat.  E.  I.  C.  i.  p.  246. 
T.  Jchasiana,  Moore,  J.  A.  S.  B.  1884,  p.  51. 

Naga  and  Karen  Hills,  where  it  seems  common.  I  do  not  see  how 
to  distinguish  T.  khasiana  from  T.  ram. 
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Tagiades  OBSCURUS. 

7  T,  obscurus,  Mab.  Ann.  Soc.  Ent.  France,  1876,  p.  274, 

A  pair  from  Perak  which  seem  to  come  nearest  to  this  species,  and 
are  identical  with  specimens  from  Pulo  Laut. 

Taolades  decoratus. 

Sudamus  decoraius.  Hew.  Descr.  Hesp.  p.  17  (1867). 
Pterygospidea  decarahis,  Hew.  Ex.  Butt.  t.  Pteryffospidea,  fig.  2 
(1873). 

Five  males  of  this  beautiful  and  distinct  species  were  taken  at 
the  foot  of  the  Karen  Hills.  I  am  not  sure  that  it  will  come  into 
this  genus,  though  it  seems  best  placed  here  at  present. 

Tagiades  trichoneura. 

Pterygospidea  trichoneura^  Feld.  Reise  Not.  t.  73.  14,  15. 

Several  specimens  of  this  species  from  the  Karen  Hills  and  Perak. 
The  white  colour  of  the  underside  distmguishes  it  perfectly  from 
T.  pralaya^  Moore. 

Tagiades  atticus. 

f  Hetp.  atticu9f  Fabr.  Ent.  Syst  iii.  1,  p.  339. 
Pterygospidea  menaka,  Moore,  P.  Z.  S.  1865,  p.  778. 

There  seem  to  be  three  forms  of  this  common  butterfly,  but 
I  think  they  run  into  each  other  and  are  hardly  separable.  The 
first  has  two  black  spots  within  the  white  field  of  the  hind  wing  and 
large  mar^al  oblong  dashes ;  I  have  it  from  the  N.W.  Himalaya, 
Nepal,  and  Sikkim,  and  one  from  the  Naga  Hills.  The  second 
has  no  spots  within  the  field,  and  occurs  in  Sikkim,  Bhutan,  the 
Naga  HiUs,  and  Tenasserim.  The  third,  of  which  I  have  a 
female  marked  T.  menaka  by  Moore,  I  have  only  from  the  Karen 
Hills.  It  has  the  spot  in  the  white  field,  but  the  marginal  spots 
small,  round,  and  separate,  not  united  into  a  band  as  in  the  other  two. 
From  Malabar  I  have  only  one  specimen,  which  combines  the 
characters  of  the  last  two.  From  Pulo  Laut  I  have  two  specimens, 
of  which  one  is  like  T.  menaka^  and  the  other  has  the  margmal  spots 
of  the  hind  wing  almost  absent 

Udaspes  folus. 

Pap.folu8y  Cram.  Pap.  Ex.  i.  t.  Ixxiv.  7. 

A  single  male  from  the  Karen  HUls  has  the  white  markings  very 
large,  especially  in  the  hind  wing. 

Tagiades  dealbata. 

r.  dealbata,  Dist.  Rhop.  Mai.  p.  388,  t.  xxxv.  21  d. 

Four  specimens  from  Perak  and  one  from  Margharita  have  the 
white  outer  band  of  the  fore  wing  spotless  as  figured  by  Distant, 
whilst  two  from  Perak,  one  from  the  Karen  Huls,  and  one  from 
Burmah  have  two  black  spots  on  the  white.    There  is  also  some 
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CaSTAFA  VUAKXVe. 

C.pAatuetu,  Hew.  Descr.  H«fp.  p.  14  (1867) ;  Dist  Rhop.  Mai. 
p.  386,  t.  Txxv.  18. 

There  are  two  forms  of  this  species  which  aeem  veij  distinct,  if  their 
colour  onlj  is  regarded ;  but  I  cannot  see  any  difference  in  the 
markings  by  which  to  separate  them.  The  one  figured  by  Distant  is 
bright  orange-brown  ;  of  this  form  I  have  two  pairs  from  East  Pegu 
sent  by  Doherty,  which  agree  with  his  type  of  O.  la^a  in  my  col- 
lection, taken  in  the  Cbittagong  Hills. 

Of  the  other  form,  which  is  of  a  much  darker,  more  chocolate- 
brown,  I  have  two  females  from  Persk  which  agree  with  Hewitson's 
type  f^om  Borneo,  and  two  males  from  Polo  Laut,  Borneo.  Cetanor- 
rhitua  omeia,  Leech,  from  West  China,  is  nearly  allied,  but  is  olire- 
browo  and  shows  no  black  spots  on  the  hind  wing. 

Hidari  irava. 

Btrperia  irava,  Moore,  Cat.  Lep.  E.  I.  C.  toI.  i.  p.  254  (1867). 

Hidari  irava,  Dist.  Rhop.  Mai.  p.  395,  t.  xxsir.  15  $ . 

Several  specimens  from  Persk. 

Hidari  stav  dings  si. 

H.  itmdinfferi,  IMst.  Rhop.  Mai.  p.  395,  t.  xxzv.  25. 

A  nngle  male  from  Perak  which  agrees  with  Distant's  plate. 

Plasiingia  callineura. 

Betperia  callineura,  Feld.  Reim  Nov.  iii.  p.  513,  t.  719.  10 
(1866). 

IHeiperia  latma.  Hew.  Ex.  Butt.  Sem.  t.  6.  62,  63  (1868). 

^Phttinffia  kelma,  Batl.  Tram.  Ent.  Soc.  1870,  p.  511. 

Doherty  seat  two  large  males  from  Perak  which  agree  with 
Felder's  plate.  Also  a  smaller  specimen  which  may  beToQ){  to  a 
distinct  species,  and  if  so  will  bear  the  name  H.  latoia.  Hew.,  or 
P.  heUna,  Bull.,  as  it  agrees  with  the  type  of  that  spedes  from 
Sarawak  and  with  others  from  Pulo  Laut,  Borneo. 

There  appears  to  be  much  variation  in  this  genus,  and  I  can  see 
no  cbsrscters  which  seem  sufficiently  constant  to  separate  these 
forms. 

Var.  If  ARGHERITA. 

Ptattingia  margherita,  Doh.  J.  A.  S.  B.  1889,  p.  131,  t.  x.  5. 

I  have  the  type  of  this  species  together  with  another  from  the 
Naga  Hills  and  three  from  the  Karen  Hills.  On  the  Naga  specimen 
is  a  ticket  in  Doherty's  handwriting,  "  probably  not  distinct  from 
B.  latoia.  Hew."  I  may  say,  however,  that  though  I  cannot  follow 
the  characters  given  by  Doherty  in  separating  P.  margkerila  from 
P.  callineura,  I  can  distinguish  all  these  five  specimens  from  auv  I 
have  from  Perak  or  Borneo  by  the  colour  and  pattern  of  the  under* 
nde,  thongh  none  of  them  are  quite  tresh  specimens,  and  I  believe 
it  will  be  found  that  this  fono  is  constant  as  a  local  race,  if  not  aa 
a  spedes. 
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Plastingia  NOEMI. 

P.  noemi,  de  Nic6y.  J.  A.  S.  B.  1885,  pt  ii.  p.  120,  t.  zi. 
15  cJ. 

A  single  male  from  the  Karen  Hills  agrees  with  the  plate,  and 
seems  quite  distinct.  I  have  a  very  closely  allied  if  not  identical 
species  from  Pulo  Laut,  Borneo. 

Plastingia  naga. 

Heiperia  ?  n(^a,  de  Nic^v.  J.  A.  S.  B.  1883,  p.  89,  t  x.  2  $ . 

A  single  specimen  from  the  Karen  Hills,  which  I  helieve  to  he  a 
male,  agrees  with  the  plate  except  that  the  discal  and  apical  spots  of 
the  fore  wing  are  double.  I  have  the  same  species  from  Pulo  Laut. 
According  to  de  Niceville  this  species  is  the  same  as  P.  teuellata,  Hew., 
which  name  has  priority. 

NOTOCRYPTA  FICULNBA. 

Heaperia  ficulnea^  Hew.  Descr.  Hesp.  p.  37  (1868). 
Plesioneura  signata,  Druce,  P.  Z.  S.  1873,  p.  360,  t.  xxxiii.  8. 
Notocrypta  signata,  de  Nic6y.   Journ.  Bomb.  Nat.  Hist.  Soc 
vol.  vi.  p.  380,  n.  26(1891). 

Four  specimens  from  Perak  which  agree  with  Hewitson's  type 
from  Borneo  and  also  with  Druce's  descnption ;  they  are  not  unlike 
the  spotless  var.  of  N.  afysos,  but  have  no  apical  spot  on  fore  wing, 
the  transparent  band  shorter,  and  are  of  a  deeper  brown,  almost  pure 
black,  with  bluish  instead  of  yellowish  tinge  in  the  band. 

Notocrypta  alysos. 

Plesioneura  alyeos,  Moore,  P.  Z.  S.  1865,  p.  789. 
Notocrypta  alysos^  de  Nicev.  Jouni.   Bomb.  Nat.  Hist.  Soc.  if, 
p.  189  (1889). 

Most  of  the  specimens  from  Perak  which  I  refer  to  this  species 
have  no  spot  beyond  the  band,  and  would  by  some  be  considered 
another  species.  I  have,  however,  similar  ones  from  Sikkim,  and  one 
Perak  female  has  a  single  spot  as  usual  in  N,  alysos,  another  having 
the  additional  spots  which  are  found  in  P.  paralysos,  Moore.  An 
allied  species  has  been  described  as  P.  monteithi  by  Wood-Mason  and 
de  Niceville  in  J.  A.  S.  B.  iv.  p.  391,  t.  xviii.  3,  3  a  $ ;  another  as 
P.  albi/ascia,  Moore,  P.  Z.  S.  1878,  p.  843,  t.  liii.  3 ;  in  neither 
of  which  can  I  discover  any  characters  justifying  their  separation. 

Notocrypta  ne^ra. 

Notocrypta  necdra,  de  Nic^v.  Journ.  Bomb.  Nat  Hist  See,  vol.  vi, 
1891,  p.  379,  t  G.  27  2 . 

A  single  female  from  Perak  was  described  by  Mr.  de  Niceville, 
who  has  others  also  from  Perak  in  his  collection.  I  have  also  a 
small  worn  male  from  the  Karen  Hills  which  agrees  with  a  specimen 
from  Singapore  unnamed  in  the  Hewitson  collection. 
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COLAOENIA  INORANI. 

Plenoneura  ktdrani,  Moore,  P.  Z.  S.  1865,  p.  789. 

Some  speciinens  from  Bernardmyo  have  the  grouad-colonr 
brighter  yellow  than  those  from  Sikkim  and  Tenasserim. 

CoLAOENIA  DAN. 

Pap.  dan^  Fabr.  Mant.  Ins.  ii. jp.  88. 

Hesperiafateh^  Koll.  Hiigel's  Kaschm.  p.  454^  t.  xyiii.  5,  6. 

I  am  unable  to  define  two  forms  of  this  insect,  though  there 
appear  to  be  two  races — one  small  and  dark,  which  occurs  in  Perak, 
Bunnah,  and  the  Karen  Hills;  the  other,  from  the  North-west 
Himalayas  and  Sikkim,  is  larger  and  brighter.  Intermediate  forms, 
however,  are  common  in  Sikkim ;  and  the  Javan  variety  has  the  band 
of  spots  much  more  golden,  and  seems  more  distinct  than  either  of 
the  others. 

Tapena  aoni. 

PlesUmeura  agni,  de  Nic^v.  J.  A.  S.  B.  1883,  pt.  ii.  p.  87,  t.  x. 

4  ?. 

A  specimen  from  the  Naga  Hills  is  darker  than  the  type,  as  are 
others  from  the  Karen  Hills. 

Tapena  thwattesi. 

Tapena  thwaiteai^  Moore,  Lep.  Geyl.  i.  p.  181,  t.  Q7.  2,  2  a. 

Two  males  from  Bernardmyo  and  one  from  Perak. 

Tapena  laxmi. 

Plesioneura  laxmi,  de  Nic^v.  J.  A.  S.  B.  1888,  p.  290,  t.  ziiu 

5  9. 

A  single  male  of  this  species  was  sent  from  Perak  and  was  described 
by  de  Nic6ville  as  the  type  of  this  sex,  his  original  specimen  being 
a  female  and  not,  as  described,  a  male. 

CELiBNORRHINUS  PULOMAYA. 

Plesioneura  pulomayn,  Moore,  P.  Z.  S.  1865,  p.  787. 
Celienorrhinus  pulomaya,  de  Nic6v.  Journ.  Bomb.  Nat.  Hist.  Soc. 
iv.  p.  180  (1889). 
?  C.  pyrrha,  de  Nic^v.  1.  c.  p.  181,  t.  B.  11  J . 

What  I  take  to  be  a  var.  of  this  species  was  taken  in  the  Naga 
Hills  by  Doherty  at  6000-7000  feet.  It  has  the  two  spots  nearest 
the  hind  margin  of  the  fore  wing  larger  and  paler  in  colour,  the  outer 
one  being  whitish  as  in  C.  maculosa^  Feld.  The  markings  of  the 
underside  are  also  clearer  and  paler  than  in  P.  pulomaya^  but  one 
specimen  of  the  latter  from  the  Naga  Hills  b  like  the  Sikkim  form. 
I  remain  in  doubt  as  to  whether  this  is  only  a  variety  of  P.  pulomaya, 
or  whether  it  is  (7.  pyrrha,  of  which  de  Nic^ville  figures  only  the 
female,  and  this  is  more  like  what  I  call  C  sumitra. 
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CeLANOR RHINOS  BUHITBA. 

Pletioneura  lumitra,  Moore,  ] 
Eat.  Soc.  1H88,  p.  463. 

Celanorrhaut  tumitra,  de  N 
iv.  p.  184  (1889). 

TO,  plagifera,  de  Nirfv.  1.  c. 

t  (7.  ;>a^tib,  de  Nic4v.  1.  c.  t. 

I  cannot  follow  de  Ni<rfville 
Perhitps  what  I  call  G.  tumitra  is 
knows  C.  lumitra  from  the  descrij 
ID  the  Naga  Hilts,  and  is  disting 
white  club  end  shafts  of  the  RDtei 
spot  Dear  the  base  of  the  fon 
Dardmjo  which  nearly  agrees  w 
I  am  mistaken  these  species  i 
supposes. 

Celanorrhinus  pero. 

t  C.  pen,  de  Nic^r.  1.  c.  p.  1 

This  seems  a  good  and  distinc 
is  C  pero.  I  have  two  fresh  ma 
which  may  belong  to  C.  twadtra 
better  with  the  descriptioD  of  C. 
on  h^  de  Nic£ville  for  distingu 
and  It  is  impossible  to  decide  wi 
from  different  localities.  ' 

CCLXNORRBINUS  CE.ITU8. 

C.  clittu,  de  Nic6*ilte,  Joun 
(1891),  p.  378,  t.G.  fig.  26  3 
(J .  Above  black,  with  olive 
of  fore  wing,  and  longer  olive 
Spots  glassy  white  on  fore  n 
constant  in  colour  and  position 
of  fore  wing  and  of  hind  wing 
colorouB  with  the  wings,  on  tb 
yellow  with  a  trace  of  brown  at 

Below  the  same  as  above. 

above.     Palpi  and  breast  beneai 

olive  hairs.     Abdomen  black,  r 

Expanse  o2  mm. 

Described  from  three  spedmi 

Doherty. 

After  what  I  have  just  sud  o 
genus,  it  may  be  thought  unnii 
distinct  from  anv  in  my  collecti 
le  fringes  of  th' 
differs  in  its  1 
ill  distinguish  i 
written  I  Ond  th 
[  adopt  bis  name. 
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CeLSNORRHINUS  LEtlCOCIRCA. 

Hetperia  leueocirea,  KoU.  in  Hiigel's  Eaachm.  p.  454,  xtuj.  3,  4. 
CelanorrAimu  leueocirea,  de  Nic^v.  I.  c.  p.  184. 
Of  this  iride-ranging  and  variable  species  I  ture  specimenB  fro 
tbe  Kakd  Hills  and  Momeit. 

Celxnorrhinub  pinwilli. 

Pleaionewa  pimoilli,  Butl.  Trans.  Linn.  Soc.,  2nd  ser.  Zool. 
p.  556,  t.  Ixriii.  A  ^ . 

Celanorrhiniu  pinwilli,  de  Nicer.  I.  c.  p.  187. 

A  Bingle  specimen  of  thia  beantifnl  species  from  Perak. 

Celjbnorrhintjs  nigricans. 

Pletioneura  wgricant,  de  Nic^r.  J.  A.  S.  B.  Ut.  pt.  ii.  p.  12 
t  11.6  S. 

CeltenorrhiHiu  nigricant,  de  Nic^.  1.  c.  p.  166. 

Three  specimens  of  thia  from  the  Karen  Hills,  though  agreei: 
with  one  named  C.  nigrieatu  by  de  Nicerille  from  Sikkim,  are  Te 
near  what  I  soppose  to  be  P.  chamuRda,  Hoore,  from  the  N.^ 
Himalayaa  and  Sikkim. 

Cklsnorrhinus  chauunda. 

Pletioneura  chamunda,  Moore,  P.  Z.  S.  1865,  p.  788. 
Ctlcmotrhimit  chamunda,  de  NIc^t.  1,  c.  p.  185. 
A  shigle  Bpecimen  from  the  Naga  Hilb. 

Celxnorrhinus  cacus. 

C.  eaew,  de  Nic^r.  Journ.  Bomb.  Nat.  Hist.  Soc.  v.  p.  2S 
tE.  11   6  (1890). 

A  pair  from  the  foot  of  the  Karen  Hills,  which  agree  with  t 
figure  and  description  except  in  having  three  apical  dots  join 
together  on  the  fore  wing,  instead  of  two  as  In  the  type  from  Rangoc 
The  female  does  not  differ  from  the  male  except  in  the  slighl 
broader  wings,  and  has  the  fringes  concoloroua  with  the  wings,  a 
the  antennn  without  white  on  shafts  or  club ;  the  palpi  are  wh 
below. 

AsTICTOFTERtlS  SALSALA. 

Nuoniadea  tahala,  Moore,  P.  Z.  S.  1865,  p.  786. 
J.  taltala,  Diat.  Rhop.  Mai.  p.  401,  t.  xxxiv.  21. 

ASTICTOPTERUS  XANITES. 

A.xanite»,  Butl.  Trans.  Enl.  Soc.  18/0,  p.  510;  Dist.  Rh( 
Mai.  p.  402,  t.  xxxiT.  28. 

Seems  common  at  Perak ;  I  have  it  also  from  East  Pegu,  Tf 
asaerim,  and  Tavov-  It  is  variable  in  size  and  in  the  length  a 
breadth  of  the  yellow  band  of  the  fore  wing,  but  seems  to 
distinguished  from  the  next  apedes  by  the  deeper  black  of  bo 
wings,  and  the  narrower  band  and  the  absence  of  the  gem-like  spi 
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on  the  andenide  of  hind  wiogs,  which  are  Tisible  when  ctreAiIlj 
examined. 

AsTICTOPTERtJB  6EMMIFER. 

A.  gemmifer^  Butl.  Trans.  Linn.Soc,  2nd  ser.  Zool.  i.  p.  555  (1877). 
Kerana  gemmifer^  Dist.  Rbop.  Mai.  i.  p.  403>  t.  xxxiv.  29. 

I  have  this  also  from  Perak,  where  it  seems  not  uncommon.  It 
agrees  with  specimens  from  Pulo  Laut,  Borneo.  I  cannot  follow 
Distant  in  his  generic  separation  of  this  species  from  the  last. 

AsTiCTOFTERUs  LADANA.    (Plate  XLIII.  fig.  4,  S  •) 

Carystus  ladana,  Butl.  Trans.  Ent.  Soc.  1870,  p.  502. 

Three  specimens  from  Perak  a^ree  with  the  type  from  Borneo 
in  the  British  Museum.  Above  they  are  very  Uke  A.  gemmi/er,  but 
are  easily  distinguished  by  the  yellow  colour  of  the  legs,  palpi,  and 
abdomen  below,  and  by  the  orange  tinge  on  the  inner  margin  of  the 
hind  wings  below.  I  do  not  know  in  what  genus  to  put  this  species. 
Carystus  is  a  name  of  Hiibner's  adopted  by  Butler,  who  puts  in  the 
genus  four  South-American  species. 

AsTiCTOPTERus  siNDu.    (Plate  XLIII.  %.  3,  cT .) 
A.  sindu,  Feld.  Wien.  ent.  Mon.  iv.  p.  401  (I860). 
A  single  specimen  of  this  small  species  from  Perak  has  the  band 
of  the  fore  wing  less  developed  than  in  specimens  from  Borneo.    It 
is  distinguished  by  the  colour  of  the  hind  wing  below,  which  is 
sprinkled  with  yellow  scales,  from  A.  aofdies  or  A,  gemmi/er. 

ASTICTOPTERUS  OLIYA8CENS. 

A.  oliwucens,  Moore,  P.  Z,  S.  1878,  p.  692. 
A.  olivascens,  Wood-Mason  &  de  Nic^v.  J.  A.  S.  B.  1886,  pt.  il 
p.  381,  t.  xviii.  2,  2  a  $. 

I  believe  there  are  two  species  confused  under  this  name,  of  which 
one  mav  be  the  A.  jama  of  Felder ;  but  what  Distant  calls  A.  Jama, 
Rhop.  Mai.  p.  401,  may  be  A.  tuhfaseiatuB,  The  one  is  in  the 
male  sex  plain  unspotted  black  on  both  surfaces,  with  some  green 
scales  on  the  hind  wing  below ;  the  female  has  two  spots  at  the 
apex  of  the  fore  wing.  I  have  it  from  Sikkim,  BhuUn,  the 
Khasia  and  Naga  Hills,  Margharita,  the  Shan  HUls,  Perak,  and 
West  Java. 

The  other  has  the  underside  dull  brown  with  some  darker 
markings  on  the  hind  wing  below,  two  or  three  glossy  spots  in  hoth 
sexes  near  the  apex  and  another  below  it  beyond  the  cell. 

This  I  have  from  Burroah,  the  Karen  and  Shan  Hills. 

ASTICTOPTERUS  BUTLERI. 

A.  butlen,  Wood-Mason  &  de  Nicev.  J.  A.  S.  B.  1883,  nt.  ii, 
p.  98,  tx.3  cT. 
Two  males  from  Margharita. 
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Kebana  ARMATA. 

Astietopterut  armatus,  Drace,  P.  Z.  S.  1873,  p.  359,  t.  xxxiii.  7. 

Kerana  armata^  Dist.  Bhop.  Mai.  p.  402,  t.  xxxt.  31. 

This  fine  species  seems  not  uncommon  at  Perak,  and  according  to 
a  note  of  Doherty's  the  male  gives  out  a  pleasant  aromatic  smell. 
The  female  differs  in  being  of  a  paler  brown  colour. 

Kerana  diocles. 

NisoHtades  dioclea,  Moore,  P.  Z.  S.  1865,  p.  787. 

Kerana  dioeles,  Dist.  Rhop.  Mai.  p.  403,  t.  xxxit.  8. 

Common  at  Perak.  The  female  here  differs  from  the  male  in 
being  of  a  paler  brown,  which  does  not  seem  to  be  the  case  in  my 
Sikkim  specimens. 

Kerana  aurivittata. 

Plesioneura  aurivittata^  Moore,  P.  Z.  S.  1878,  p.  483. 

One  specimen  from  the  Karen  Hills,  one  from  the  Naga  Hills,  and 
several  ^m  near  Bemardmyo  seem  to  belong  to  this  species,  which  is 
distinguished  from  P,  cameroni^  not  by  the  shape  of  the  band,  but  by 
its  colour,  which  is  pale  golden  like  that  of  P.  dhanada,  Moore,  from 
which  it  is  distinguished  by  the  larger  size  and  different  shape. 

?  Kerana  cameroni. 

?  Plesioneura  cameroni^  Dist.  Ann.  Nat.  Hist.  ser.5,x.  p. 248(1882). 
Kerana  aurivittata,  var.   cameroni,  Dist.   Rhop.    Mai.   p.   403, 
t.  xxxiv.  19. 

Five  specimens  from  Perak  are  easily  distinguished  from  the  last 
by  the  smaller  size,  different  shape,  and  by  the  baud  being  of  a 
much  deeper  golden  colour.  The  band  is  also  wider,  which  makes 
the  spots  at  the  a])ex  look  nearer  to  it  than  in  K  aurivittata.  The 
fringe  of  both  wings  also  is  plain  and  unspotted,  whilst  in  the  latter 
a  small  part  of  the  fringe  of  the  fore  wing  opposite  the  end  of  the 
band  is  pale  as  in  K,  dhanada. 

Kerana?  dhanada. 

Plesioneura  dhanada,  Moore,  P.  Z.  S.  1865,  p.  789. 

Three  specimens  from  the  Karen  Hills  which  aeree  with  one  from 
Tenasserim  and  one  from  Khasia,  in  my  collection.  This  species 
was  incorrectly  identified  in  my  list  of  the  Sikkim  butterflies ;  where 
I  put  it  with  a  ?  as  a  synonym  of  C7.  dan,  but  I  have  one  specimen 
sent  me  by  Moller  from  thence  which  differs  in  the  band  being 
much  shorter  outwardly  and  narrower  on  the  costs*  The  underside, 
with  the  fringe  of  the  hind  wings,  easily  distinguishes  this  from 
either  of  the  last  two  species. 

Sancus  subfasciatus. 

Attictopterus  subfasciatus,  Moore,  P.  Z.  S.  1878,  p.  842 ;  Wood- 
Mason  &  de  Nic^v.  J.  A.  S.  B.  1886,  pt.  ii.  p.  380,  t.  xviii.  1  c^ . 

Sancus  subfasciatus,  de  Nic^v.  Joum.  Bomb.  Nat.  Hist.  Soc. 
vol.  vi.  p.  396.  n.  38  (1891). 
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Three  males  from  Perak  and  one  from  the  Karen  Hills.  What  I 
have  under  this  name  is  plain  dull  black  above  like  A.  bmtUri^  which 
it  resembles  in  shape,  but  differs  in  having  no  brush  of  hairs  on  the 
hind  wing  below,  and  in  having  pale  obscure  spots  on  the  underride, 
of  which  six  are  near  the  apex  of  fore  wing  and  ^^%  or  six  on  the 
hind  wing ;  there  are  also  two  purplish-grey  bands,  sometimes  verj 
faintly  marked,  across  the  hind  wing  below.  I  have  the  same  species 
irom  Akyab,  Moulmein,  Borneo,  and  the  Nilgiri  Hills. 

LOBOCLA.  LILIANA. 

PUsioneura  lUiana,  Atk.  P.  Z.  S.  1871,  p.  216,  t.  xii.  2. 

Abundant  in  the  Karen  Hills  at  4000  feet. 

This  is  nearly  allied  to  and  perhaps  only  a  local  race  of  £.  bifaseiatus, 
Brem.  &  Grey,  of  Northern  and  Central  China,  with  which  I  think 
Lohocla  catya^ay  Moore,  is  synonymous ;  but  as  all  my  specimens  are 
separated  by  the  larger  size,  blacker  colour,  broader  white  band, 
and  more  apical  spots,  I  keep  it  as  a  distinct  species.  These  two 
species,  together  with  Eudamus  aermanus  and  E,  nepos^  Oberthiir, 
and  JES.  simplex,  Leech,  all  from  China,  form  a  group  which  seems  to 
have  much  affinity  if  not  to  be  congeneric  with  the  N.  American 
Eudamus,  which  Moore  in  describing  Loboela  does  not  mention.  This 
genus  and  ErynnU,  Schrank,  are  the  only  two  that  I  know  of  in  India 
which  have  the  costa  of  the  fore  wing  in  the  male  folded  over  on  to 
the  upperside  of  the  wing. 


EXPLANATION  OF  THE  PLATEa 

Plate  XLIIL 

Pig.  1.  Halpefitscay  n.  ep.,  (J,  p.  653. 

2.  AharcUha  syrictMis,  var.,  cJ,  p.  666. 

3.  Attictopterus  sindu,  Feld.,  ^,  p.  662. 

4.  iadana,  ButL,  <J,  p.  662. 

6.  Aphnew  vulcanus^  Tar.  nov.  maxtmtfs,  J,  p.  637. 

6.  sani,  de  Nio6Y.,  Tar.  ?,  $ ,  p.  63a 

7.  Bapala  hypargyria,  n.  ep.,  (5,  p.  643. 

8.  Allotinus  panormiSt  Doh.,  (?,  p.  619. 
9. .  $. 

Plate  XLIV. 

Pig.  1.  Eapala  subguttata,  n.  sp.,  <5,  p.  644. 
2. cAnormis,  n.  gp.,  ^,  p.  642. 

3.  Camena  icetoides,  n.  sp.,  (f ,  p.  636. 

4.  cleoboides,  n.  sp.,  cf ,  p.  637. 

6. ,  $. 

6.  Nacaduba  aberrans,  n.  sp.,  ^ ,  p.  626. 

7.  Arhopala  ammonides,  Doh.,  (5,  p.  630. 

8.  Acesina  zephyrcttaf  Doh.,  ^ ,  p.  634. 

9.  arUl,  Doh.,  d*.  p.  634. 

10.  CatajpoecHma  subochrea^  n.  sp.,  (^,  p.  640. 
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December  20,  1892. 
Osbert  SaWin,  Eaq.,  F.R.8.,  Vice-President,  ia  the  Chair. 

A  letter  addreaged  to  the  Secretary  by  Dr.  A.  B.  Meyer,  C.M.Z.8., 
dated  "Royal  Zoological,  Anthropological,  and  Ethnographical 
Moseum,  Dreaden,  December  6th,  1892,"  was  read. 

Dr.  Meyer  said  : — "  Not  being  aware  that  Semnopilhecut  nemteus 
baa  been  recorded  from  the  island  of  Hainan,  but  only  from  Cochin 
China,  I  be^  to  state  that  the  Dresden  Museum  hag  recently  re- 
ceired  a  male  spedmen  of  this  Monkey  together  with  other  objects 
from  there.  I  caoaot  perceive  any  differences  iu  this  specimen  from 
the  descriptions  and  figures  of  the  continental  animal,  hat  may 
remark  that  the  apecimen  is  in  a  bad  state  and  that  the  hair  of  the 
head  u  partly  torn  out." 

A  communication  was  read  from  the  Rev.  T.  R.  R.  Stebbing, 
entitled  "  Descriptions  of  nine  new  Species  of  Arapbipodous  Crus- 
taceans from  the  tropical  Atlantic."  This  commnoication  contained 
descriptions  and  figures  of  some  Hyperidean  Amphipoda  coHected 
by  Mr.  John  Rattray  when  on  board  the  '  Buccaneer'  at  the  beginning 
of  1886.  The  specimens  had  been  taken  in  the  tropical  Atlantic 
off  the  west  coast  of  Africa,  by  a  series  of  "  tow-nettings  "  carried  out 
at  the  expense  of  Dr.  John  Murray  and  Mr.  J.  Y.  Buchanan. 

In  the  genus  iSctiio,  Prestandrea,  seven  new  species  were  instituted, 
which  were  named  respectively :  aeanthocUs,  »tenopiit,  adiearpua, 
eoneori.  raltrayi,  nmilit,  and  uncipet.  Of  these  S.  aeaHlhodfi  was 
remarkable  among  the  Hyperidea  for  the  spine-Uke  processes  along 
the  back,  while  S.  ataupus  was  distinguished  for  a  slenderness  of 
the  body  and  appendages  unusual  in  the  genus.  The  earliest  example 
of  Seiita  known  to  science  had  been  obtained  by  Banks  and  Solander 
on  Captwn  Cook's  first  voyage  round  the  world  and  had  been  figured 
at  the  time  by  their  ill-fated  'natural  history  painter'  Sydney 
Parkinson.  Since  then  the  genua  had  yielded  few  specimens  but 
many  species,  the  distinctive  characters  depending  chiefly  on  certain 
parts  of  the  organization  which  appeared  to  be  uncommonly  variable. 

In  the  genus  Rkabdoaoma,  Adams  and  White,  two  new  species 
were  esUbluhed,  named  respectively  pirata  and  braehyteUa.  The 
generic  name  Rhabdoaoma  was  upheld  against  Xyphieipkale  and 
Xiphoeepfuiltu,  and  it  was  argued  that  the  family  name  Xiphoce- 
phalidsB,  refernng  to  the  sword-like  head,  ahould  consequently  irivo 
place  to  the  eauaUy  appropriate  name  Rhabdosomida.,  referniw  to 
the  rod-like  body.  ^ 

This  paper  will  be  published  entire  in  ;the  Society's '  Transac- 
tions. 

Dr.  Hana  Gadow,  F.R.S.,  gave  an  account  of  the  remsins  of 
Mme  gigantic  Land-Tortoues  recently  discovered  in  Mauritius, 
along  with  the  bones  of  the  Dodo  described  in  a  previous  com- 
mumcaboD  by  Sir  Edward  Newton  and  himself.     The  remains 
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of  the  Tortoises  were  referred  to  Tesiudo  indica^  71  iriserraia, 
T.  inepta,  and  to  two  new  forms  proposed  to  be  called  T.  smuieri 
and  T,  sommeirei^  the  latter  being  possiblj  related  to  the  gigantic 
Tortoises  of  Aldabra.  Along  with  these  Tortoises  were  foond 
numerous  bones  of  the  extinct  Lixard,  Dido$auru9  wumritiamu,  of 
which  an  account  was  also  giyen. 

This  paper  will  be  published  entire  iu  the  Society's  '  Transac- 
tions/ 


The  following  papers  were  read : — 

1.  On  some  new  Species  of  Earthworms  from  vaiions  parts 
of  the  World.  By  Frank  E.  Beddard,  M.A.,  F.R.S., 
F.Z.S.,  Prosector  to  the  Society. 

[Beoeived  Deoember  2, 1892.] 

(Plates  XLV.  &  XLVI.) 

Contents. 


I.  Family  AcANTHODRiuDii,  p.  667. 

1 .  Octochatus  thoTTUui  (sp.  et  gen. 

noY.).  p.  671. 

2.  Octochatus    huttonit     n.  sp., 

p.  674. 

3.  Acanthodrilus  amithit  n.  ip., 

p.  676. 

4.  Acanthodrilus  paludo8M8,n,ep., 

p.  677. 

5.  Acanthodrilus   falcUmdicuSf 

n.  sp.,  p.  678. 

6.  Acantkodrilus     aguarum-dul- 

cium,  n.  sp.,  p.  680. 

7.  BenkamiawM/teifn.ap.f^,^80. 

8.  Benhamia  cnLSsa,  n.  sp.,  p.  681 . 

n.  Family  Oryptodriuoje,  p.  683. 

9.  Nicrodrilus  saliens  (sp.  et  geo. 

noT.),  p.  683. 


m.  Genus  PsRioinrx,  p.  684. 

10.  Perionyx  exoavatus,  Perrier, 

p.  m 

11.  Perionyx  tniermedius,  n.  sp^ 

p.  689. 

12.  Perionyx  maemto8iii,F£3»r 

p.  689. 

IV.  Genns  MonuoABTas,  p.  690. 

13.  MoniUgaster     bakamensis, 

n.  sp.,  p.  690. 

V.  Family  BuDRiUDi^  p.  696. 

14.  Eudriloides  durbanmim,  n.  sp., 

p.  696. 

VI.  Family  GBOsooLaoiDiB,  p.  701. 

15.  TViehochaia    barbadensii, 

n.  sp.,  p.  701. 

16.  llyogema   <i^fricana    (sp.   et 

gen.  noT.),  p.  7C0. 

Vll.  EZPLAITATIOII    OF    THB    PlATIS, 

p.  705. 


In  the  present  paper  I  desire  to  offer  to  the  Society  some  notes 
upon  sixteen  species  of  Earthwonns»  for  the  most  part  undescribed, 
wnich  have  come  into  my  hands  during  the  last  year  or  two  through 
the  kindness  of  friends  resident  abroad,  and  from  the  Royal  (xardens 
at  Kew,  through  the  kindness  of  Mr.  Thiselton  Dyer.  The  latter 
were  received  by  me  alive,  a(^d  were  carefully  preserved  for  section- 
cutting;  the  specimens  sent  from  abroad  were,  however,  in  most 
cases  iuso  well  preserved. 
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I.  Family  Acanthodrilida. 

The  majority  of  the  new  species  of  Acanthodrilidae  which  I  describe 
in  the  present  paper  are  from  New  Zealand  ;  I  owe  these  specimens 
to  the  great  kindness  of  Prof.  T.  J.  Parker,  F.R.S.,  and  of  Mr.  W. 
W.  Smith,  of  Ashborton. 

The  species  of  Acanthodrilidse  found  in  New  Zealand  haye  been 
hitherto  referred  to  three  genera ;  six  years  ago  I  described,  under 
the  name  of  Neodrilus  moHOcyatis^^  an  Acanthodrilid  differing  from 
the  typical  forms  (included  within  the  genus  Acanthodrilus)  by  the 
presence  of  but  a  single  pair  of  atria  and  spermatothecse ;  this  worm 
has  been  lately  re-investigated  by  Dr.  Benham^  who  has  confirmed 
and  extended  my  originid  account.  I  may  add  that  I  have  within 
the  last  few  months  received  some  more  examples  of  the  same  worm ; 
there  is  accordingly  no  longer  any  doubt  as  to  the  characters  of  this 
species ;  it  is  not,  as  I  at  first  thought  it  might  be,  a  mere  abnor- 
mality of  such  a  species  as  AeantTiodrilus  dissimUis.  Whether  this 
Earthworm  should  be  really  referred  to  a  distinct  genus  is  another 
matter.  I  prefer,  however,  to  leave  the  question  alone  for  the  present. 
In  any  case  there  can  be  no  doubt  whatever  about  the  generic 
distinctness  of  Deinodrilus  and  the  recently  described  Plagiochceta^. 
This  latter  may  conceivably  be  identical  with  Button's  Megascolex 
stflvestris* ;  at  any  rate  that  species  is  stated  and  figured  by  Hutton 
to  possess  numerous  setse  arranged  in  couples,  which  is  the  principal 
external  character  of  Benham's  Plagiochata, 

The  remaining  Acanthodrilidee  have  been  all  referred  by  me'  to 
the  genus  Acanthodrilus,  This  genus  comprises  altogether  some 
40  species,  of  which  8  are  inhabitants  of  New  Zealand.  Forty  species 
are  not,  perhaps,  an  unwieldy  number  for  a  single  genus :  it  has  never- 
theless been  divided  into  two  genera,  Acanthodrilus  and  Benhamia^ 
by  Michaelsen ;  Benhamia,  it  should  be  remarked,  includes  Benham's 
Trigaster.  In  distinguishing  the  two  genera  Michaelsen  has  not 
considered  the  characters  of  the  New  Zealand  Acanthodrilidae. 
Benhamia  is  the  name  applied  to  those  Acantbodrilidae  with  a 
**  diffuse"  nephridiai  system — ^that  is,  in  which  the  nephridia  are  not 
paired,  but  open  on  to  the  exterior  by  numerous  pores ;  added  to 
this  character,  Michaelsen  originally  called  attention  to  the  fact 
that  the  species  with  a  diffuse  nephridiai  system  possess  a  pair  of 
gizzards,  or,  as  in  Trigaster,  three  gizzards;  later  he  was  led,  by  a 
consideration  of  the  species  Acanthodrilus  schlegeUi,  to  reconsider  the 
definition  of  the  genus  and  to  use,  as  part  of  the  generic  diagnosis, 

^  **  Observations  on  the  Straotural  Oharacten  of  certain  new  or  little-known 
Barthworms,"  Proo.  Eoy.  Soc.  Bdinb.  1887,  p.  167. 

>  '*  Notes  on  two  Acanthodrilid  Earthworms  from  New  Zealand,"  Q.  J.  M.  S. 
voL  xxxiii.  p.  289. 

'  Benham,  loe,  cit,  p.  294. 

«  <*  On  the  New  Zealand  Earthworms  in  the  Otago  Museum,"  Tr.  New  ZeaL 
Inst  ToL  is.  p.  352,  pi.  xv.  fig.  B. 

'  "On  the  Specific  Characters  &o.  of  New  Zealand  Earthworms/'  P.Z.S. 
1885,  p.  810.  "  On  the  Oligochastous  Fauna  of  New  Zealand."  P.  Z.  8. 1889, 
p.  977.  "  On  the  Structure  of  three  new  Species  of  Earthworms  &c.,"  Q.  J.  M.  S. 
▼ol.  zxix.  p.  102. 
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the  pbrase  "at  a  rule  more  than  one  gizurd."  According  to  this 
defiuidon  tdj  Aeanthodrilua  mulliponu  ghonld  be  referred  to  the 
genne  Be»hamia ;  and  vet  it  differs  from  the  African  apeoea  (Africa 
is  at  present  the  heuiqiiarters  of  the  genus)  in  a  nnmber  of  cha- 
racters :  there  are  no  penial  setee ;  the  calciferous  glands  are  limited 
to  a  single  pair ;  the  dorsal  vessel  is  double ;  the  sette  are  not  stricily 
paired,  but  separated  b^  a  little  distance.  There  are  two  other  Bpecies 
described  in  the  present  paper  vhich  agree  with  A.  wultxponu  in 
these  points ;  a  fourth  species,  Aeanthodrilua  antarctictu,  agrees 
with  A,  mulliponu  in  most  of  these  characters,  bnt  not  in  all. 

It  has  pecial  set« ;  the  two  pairs  of  calciferons  glands  are  b 
segments  zy.,  xvi.,  and  there  is  a  smaller  gland  in  xir. ;  only  the  single 
gizsard  and  the  distant  seCie  distinguish  this  species  from  the  majorit; 
of  those  assigned  b;  Michaelsen  and  others  to  the  genua  Benhamia. 
In  spite,  however,  of  the  near  resemblance  of  this  particular 
Acanthodrilid  to  Benhama,  I  am  not  inclined  to  refer  it  to  that 
genus.  In  the  first  place  it  is  possible  that  Benhamia  achtegelii,  which 
IS  stated  to  have  but  one  gizzard,  has  really  two  ;  the  two  giuardi 
in  this  genus  are  often  so  close  together  that  it  is  not  a  little  difficnlt 
to  make  out  that  the;  are  lenllj  two ;  the  interval  of  soft-walled 
oesophagus  between  them  ia  reduced  to  the  lowest  terms  in  many 
cases.  In  the  second  place,  Aeanthodrilua  antarelieua  ia  so  like 
A.  mulliponu  in  other  particulars  that  it  would  be  doing  vioteace 
to  their  obvious  relationship  to  separate  them'.  Taking  into  accouat 
also  the  distribution  of  these  species  it  seems  reasonable,  now  that 
the  old  genus  Aeantkodrilw*  is  beiug  broken  up,  to  associate  the 
New  Zealand  species  here  referred  to  into  a  genus  distinct  from 
Benhtmiia,  which  may  be  termed  Octoehalua.  It  will  be  thus 
defined : — 

OotOcIUBtlU,  noT.  gen. 

Prottomium  not  continued  by  grooves  on  to  buccal  aegmeni  ;  elitd- 
luMxiii.^xix.  (xx.);  male  porta  on  prominent  papillte;  aeta  diatimti 
ventral  aette  present  on  aegment  xviii. ;  a  tingle  giatard  in  m.,  or  «. 
and  vi.,  or  r. ,'  calciferoua  glandt  one  or  tteo  pair*,  in  xeii.,  xoiiL,  or 
XV.  and  am. ;  typHlotole  well  developed;  nepkridia  diffiue,  a  nuumu 
gland  pretent :  dorial  vettel  double  Jrom  teoenlh  tegment  onwardat 
dioerticwla  of  tpermatothecis  very  minute. — Dialribution  .*  Am 
Zealand, 

There  is  another  character  to  which  comparatively  little  attention 
has  been  paid,  which  may  prove  to  distinguish  the  genera  Benhamic 
and  Aeanthodrilua.     In  the  two  species  of  Benhtmia  described  tn 
the  present  paper,  as  well  as  iu  B.  atuhlnu 
of  examining  which  I  am  indebted  to  Dr. 
no  sette  upon  the  xviiith  segment  where  t 

'  It  may  turn  out  that  the  poBitioD  of  the  glti 
Octoehaliu  from  Benianiia ;  1  »in  aimre  Oi>t  Boci 
S.  Kioatta  u  oocupjing  ngmenta  t.  and  vi. ;  tbi>  ii 
tiOD  to  the  rule  tliat  in  SenAamia  tiie  giuardi  an 
book. 
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be  (woodcut,  fig.  1) ;  these  setee  are  also  absent  from  the  xviith  and 
from  the  xizth  segments,  or  rather  they  are  there  replaced  by  the 
penial  setae.  In  all  the  species  of  Acanthodriltu^  on  the  other  hand^ 
which  I  have  been  able  to  examine,  the  ventral  setae  are  not  missing 
from  the  xviiith  segment,  though  they  are  not  present  on  the  xviith 

Fig.  1. 


Segments  bearing  atrial  and  sperm-duct  pores  in  a  number  of  Aoanthodrilids. 

A.  OctochcBtus  aniarctiom ;  B.  Acanthodrilus  capensis  ;  0.  Benhamia  (any 
species) ;  D.  Acanthodrilus  smithi ;  E.  Acanthodrilus  nova-£elandi(g, 

Ai.  atrial  pores  ;  ^,  sperm-duct  pores;  the  groove  connecting  the  atrial  pores 
and  the  setae  is  indicated ;  penial  seta  are  omitted  in  D  and  B.  The 
segments  are  numbered. 

and  xixth  segments,  being  there  replaced  by  the  penial  setse ;  this 
is  also  the  case  with  the  genus  Octochaitu;  in  two  of  the  species 
of  that  genus  at  any  rate,  viz.  O.  mulHporua  and  O.  antarcticM 
(woodcut,  fig.  1),  the  ventral  pair  of  setse  of  segment  xviii.  are 

Proc.  Zool.  Soc— 1892,  No.  XLV.  45 
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present  and  qaite  nonnal ;  on  segments  zTii.  and  xix.  the  Tentral- 
most  seta  is  present  and  unmodified.  Oetoehatus  antarcticus  is 
furthermore  remarkable  for  the  fact  that  the  setee  of  the  xviith  and 
xixth  segments  appear  at  first  sight  to  be  present  and  normal ;  as 
a  matter  of  fact,  the  outer  seta  of  the  ventral  pair  is  repkeed  by  the 
penial  setae,  which  occur  exceptionally  in  this  species :  these  setae 
are  very  much  smaller  than  in  Acanthodriltis  dissimilis  for  example, 
and  can  hardly  be  seen  until  they  are  examined  microscopically,  but 
they  are  undoubtedly  there.  The  ventralmost  seta  of  the  ventral 
pair  is  not  absent  from  these  segments  as  it  usually  is,  but  is  quite 
recognizable ;  this  species  is  therefore  in  a  less  modified  condition 
than  is  any  other  of  the  species  of  Octoch€etus,  or  Aeanthodnbu^ 
or  Benhanwi,  In  A.  annectena  and  A,  paludoatts,  described  in  the 
present  paper,  there  is,  as  in  OeioehatuSj  a  single  seta  yentrad  of 
the  atrial  pores. 

In  all  the  species  of  Benhamia  which  I  have  dissected,  the  cald- 
ferous  glands  are  different  from  those  of  Acanthodrilus  or  Octoehatus, 
These  glands  are  (in  Benhamia)  reniform  pouches  attached  to  the 
sides  of  the  cesophagus ;  in  Acanthodrilus  and  Octoch€etus  these 
glands  present  the  appearance  of  swellings  upon  the  course  of  the 
cesophagus.  Moreover,  in  Benhamia  there  appear  to  be  always 
three  pairs  of  calciferous  glands  which  may,  perhaps,  prove  to  be 
always  in  segments  xv.,  xvi.,  and  xvii. ;  they  have  been  for  the 
most  part  described  as  in  these  segments,  and  it  is  possible  that  in 
those  cases  (e.  g.,  B.  hUttikoferi^  Horst)  where  they  are  stated  to 
occupy  the  xivth,  xvth,  and  xvith  segments,  a  mistake  of  one  segment 
may  have  been  made;  anyhow  the  three  pairs  seem  to  be  cha- 
racteristic, and  nearly,  if  not  quite,  universal. 

In  the  two  species  of  Benhamia  which  I  describe  in  the  present 
communication,  the  spermatothecae  have  a  peculiar  form,  which  is 
indicated  in  the  accompanying  drawing  (Plate  XLVI.  fig.  7) ;  the 
pouch  is  constricted  in  the  middle,  the  constriction  not  coinciding  with 
the  attachment  of  the  single  diverticulum.  Michaelsen  has  figured  the 
spermatotheca  of  Benhamia  etuhlmanni^,  which  shows  precisely  the 
same  structure,  but  does  not  remark  upon  it  in  the  text  of  his  paper. 
This  peculiar  form  of  spermatotheca  is  not,  however,  found  in  all  the 
members  of  the  genus  Benhamia,  for  Horst  figures  the  spermatothecae 
of  Benhamia  heddardi  as  Uke  those  of  the  genus  Acanthodrilus^. 

For  the  purpose  of  comparison  I  subjoin  a  definition  of  Ben- 

Benhamia,  Michaelsen. 

Prostomium  sometimes  continued  by  grooves  on  to  buccal  segment ; 
eUtellum  xiii,  (xiv,)-xiv.  (xxii.);  setce  strictly  paired  ;  two  gizzards 
m  vt.,  rii.,  or  oti.,  wii.  ;  calciferous  glands  three  pmrs  in  xiv.-^cvi,  or 
Aro.-jrvfi. ;  nephridia  diffuse  ;  dorsal  vessel  single  ;  penial  seta  nearly 

^  "  Beaohreibung  der  von  Herrn  Dr.  Fr.  Stuhlmann  im  Miinduiigsgebiet  dm 
Sambesi  gesammelten  Terncolen,"  JB.  Hamb.  wias.  Anst.  yii.  Taf.  i.  fig.  8. 

'  '*  Deeortptions  of  Earthworms.  ~IV.  Acanthodrilus  beddardi^  n.  ep.,  a 
lemaricable  Sarthworm  from  Liberia,''  Notes  Leyd.  Mus.  vol.  x.  pL  vi.  fig.  1. 
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always  present ;  no  ventral  seta  upon  xviii, — Distribution :  Tropical 
Africa,  Tropical  America,  and  India, 

The  species  Acantkodrilus  nova-zelandite,  A.  dissimilis,  A.  rosce, 
and  A.  smithi  (to  be  described  in  the  present  paper)  I  refer  to  the 
genus  Acantkodrilus  sensu  stricto.  I  am  doubtful  about  Acan- 
tkodrilus annectens,  a  species  which  I  described  some  years  since  \ 
In  possessing  paired  nephridia  it  agrees  with  Acantkodrilus  (s.  s.), 
but  it  has  the  '^  mucous  gland  "  of  Octoehcetus,  and  the  gonads  are 
placed  in  contact  with  the  funnels  of  their  ducts,  as  is  the  case  with 
three  of  the  species  which  I  refer  to  this  genus,  Octochcetus ;  it  has 
the  farther  pecuUarity  that  the  sperm -ducts  run  in  the  thickness 
of  the  body-wall,  a  peculiarity  which  it  apparently  shares  with  the 
genus  Octochatus,  but  which^  among  other  Oligochseta,  is  rare»  and 
only  found,  so  far  as  I  am  aware,  in  Diplocardia  communis  and 
in  the  not  nearly  allied  form  Siphonog aster.  The  absence  of  cal- 
dferous  glands  is  occasionally  met  with  in  Acanthodrilus.  The 
existence  of  this  species  serves  to  indicate  how  closely  allied  are  the 
forms  which  do,  and  the  forms  which  do  not,  possess  a  diffuse 
nephridial  system.  Another  instance  of  the  same  approximation  of 
species  to  each  other  which  differ  in  their  excretory  system  is  afforded 
by  Benhamia  heddardi  and  Acanthodrilus  ungulatus;  in  both  of 
these  there  is  an  elaborate  arrangement  of  modified  setae  and  glands 
appended  in  the  neighbourhood  of  the  spermatothecae.  These  facts 
possibly  indicate  that  the  passage  from  the  diffuse  to  the  paired 
nephridia  may  occur  more  than  once  in  a  genus,  and  of  course  dis- 
count the  vfldue  of  the  modifications  of  the  nephridial  system  in 
classification. 

I  shall  now  describe  two  apparently  new  species  which  I  refer 
to  my  genus  Oetochatus  :«- 

I.  OctoclistnB  thomasi,  n.  sp.^ 

I  have  received  on  various  occasions  during  the  last  few  years 
examples  of  a  small-sized  Acanthodrilid  from  New  Zealand,  which  I 
have  hitherto  confounded  with  O.  muUiporus,  I  regarded  these 
individuals  merely  as  small  specimens  of  that  species.  A  full-sized 
specimen  of  O.  muUiporus  is  a  verv  large  worm,  measuring,  even 
in  a  contracted  condition,  some  14  inches  in  length  by  half  an  inch 
or  so  in  breadth.  On  the  other  hand,  the  worms  which  I  now 
consider  to  represent  a  new  species  of  this  genus  are  of  a  much  more 
slender  build.  Unfortunately,  I  am  not  in  a  position  to  give  any 
exact  measurements;  the  specimens  which  I  possess  are  none  of 
them  intact.  An  individual  measuring  144  mm.  is,  I  fancy,  nearly 
complete ;  the  diameter  of  this  worm  is  not  more  than  5  mm.,  and 
the  body  consisted  of  230  segments. 

The  external  characters  of  the  species  recall  0.  muUiporus ;  the 
prostomium  is  not  continued  by  grooves  on  to  the  buccal  segment. 
That  s^ment  and  the  two  following  are  not  annulate;  segments 

^  **0n  the  Structure  of  three  new  Species  of  Earthworms  Ao.,"  Q.  J.  M.  8. 
voL  zzix.  p.  102. 
*  Named  after  Prof.  A.  P.  Thomas,  of  Auoklaod,  New  Zealand. 
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It.,  t.,  Ti.  are  triannahte,  the  middle  annulos  being  much  the 
narrowest;  segments  vii.,  yiii.,  ix.  are  yerj  mach  wider  (antero- 
posteriorljX  but  still  triannnlate ;  so,  too,  are  the  segments  which 
immediately  follow,  though  much  narrower.  After  the  cliteUum 
the  segments  continue  to  be  triannulate. 

The  ditellum  extends  from  segments  xiii.-xix. ;  it  is  at  first  com- 
plete, extending  right  round  the  body ;  bnt  on  segments  xrL-xix. 
there  is  a  yentral  median  area  without  any  glandular  modification. 

The  atrial  pores  are  upon  very  conspicuous  papillse ;  the  two  of 
each  side  of  the  body  are  connected  by  a  longitudinal  groore,  which 
is  not  straight  but  has  a  semicircular  outline,  the  conyexity  being 
dorsal.  The  oriducal  pores  are  just  in  front  of  the  ventnJmost  seta. 
The  setse  are  rather  aistant  from  each  other ;  a  somewhat  greater 
distance  separates  the  two  lateral  setae. 

I  hare  not  seen  any  dorsal  pores. 

Tlie  pharynx  occupies  the  first  four  segments  of  the  body ;  the 
giszard  is  very  elongated,  with  parallel  margins ;  it  measures  6*5  mm. 
in  length ;  the  gizzard  occupies  two  complete  segments,  the  fifth  an^ 
the  sixth.  The  oesophagus  bears  in  segment  xvii.  the  single  pair  of 
calciferons  glands,  which  present  the  appearance  of  an  oral  swelltng  of 
the  oesophagus  itself.    The  intestine  commences  in  the  xixth  segment 

The  septa  of  some  of  the  anterior  segments  are,  as  is  so  constaotlr 
the  case  with  Earthworms,  strengthened  and  boumi  together  with 
thin  muscular  strips  which  occasionally  pass  through  one  septmn 
to  reach  another  lying  behind  it ;  the  number  and  appearance  of 
these  septa  is  illustrated  in  the  accompanying  drawing  (woodcut, 
fi^.  2,  p.  673).  The  first  septum,  which  is  thin  and  transparent, 
divides  segments  iy./v. ;  it  is  traversed  by  a  large  number  of  mnacukr 
threads  which  bind  the  pharynx  to  the  parietes :  the  next  septum  is 
also  thin  and  delicate  in  texture ;  it  is  attached  at  the  end  of  the  first 
third  of  the  zinMd ;  a  good  number  of  the  threads  which  hind  the 
{larynx  to  we  parietes  pass  through  it.  The  following  seven  septa 
are  thickened;  the  last  of  them  therefore  bounds  the  UHrtfentk 
segment  anteriorly. 

The  dorsal  vessel  is  completely  double ;  the  two  tubes  of  whi^ 
it  is  composed  retain  their  individuality  where  they  pass  through 
the  intersegmental  septa.  The  dorsal  vessel  is,  however,  at  fint 
a  single  tube ;  it  is  not  until  the  seventh  s^ment  that  it  beconea 
double.  In  this  segment  commences  the  supra-intestinal  vessel, 
which  is  large  and  very  conspicuous.  In  segments  x.,  jL,  xii.,  jm. 
are  the  four  pairs  of  dilated  hearts ;  in  a  few  segments,  anterior  to 
the  tenth,  are  more  delicate  peri-oesophageal  vessels. 

There  are,  as  in  Octochatus  nnUt^rus,  a  pair  of  large  nephridia 
Iving  close  against  (in  front  of)  the  first  septum ;  from  each  of 
these  a  slender  duct  was  traced  forwards  which  opens,  it  may  be 
inferred,  into  the  buccal  cavity ;  I  did  not,  however,  succeed  m 
seeing  the  actual  orifice.  In  the  rest  of  the  body  the  nephridia  ara 
also  constructed  upon  the  plan  which  is  characteristic  of  Octodimtui 
multiporus ;  the  tufts  appear  to  be  massed  chiefly  round  the  setse. 

Both  testes  and  ovaries  occupy  the  usual  segmenASk  but  th»  §oaads 
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ut  stUched  to  the  posterior  nail  of  their  respective  legineDta,  bb 
they  are  in  AeanthodrilM  aimeetena  and  in  OetoehatM  nntlliponu. 

The  racemose  aperm-saca  are  in  zi.,  sii. 

The  apennatothecse  are  elongsted  pouchea  in  viii.  and  iz.  i  they 

Fig.  2. 


Octochatm  thomati,  di»ected  to  shoir  the  principal  organi. 

(i,  gizurd;  D.u, dorsal  venel ;  £.i>,  lateral  TesMi ;  H.heant; 

Sp^,  eperm-soca;   Cn,  coldreroua  gland  ;  At,  atria. 

appear  to  have  numeroua  minute  direrticuU  croirded  round  the 
duct  near  to  its  esteriiBl  openiDg. 

The  atria  do  not  extend  beyond  their  proper  aegmeuti.  A  number 
of  atrong  muscular  hands,  such  as  occur  in  Octochatut  anttliponu, 
pau  from  the  lateral  to  the  ventral  nails  of  segments,  ud  serve,  no 
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doubt,  to  pxtnide  the  papillte  already  spokeo  of,  on  to  which  the 
atrial  porea  open.     There  ore  no  penial  setee. 

This  Bpecies  is  clearly  most  intimately  related  to  Oetoekattu 
mulliporvs;  indeed  it  ie  not  a  little  difficult  to  separate  the  ti>o ; 
the  difficulty,  loo,  is  increased  by  the  variRbitity  of  the  lai^r  a^ecwt. 
This  diS^erence  of  sise  is  the  most  obvious  difference  ;  and  it  is,  I 
think,  a  difference  that  must  be  allowed.  The  variability  of  Oeti>- 
ehalvt  mulliportu  unfartunately  concerns  those  very  organs  upon 
trbich  I  had  at  first  attempted  to  lay  stress  aa  distiiiguistiiog  the  two. 
In  some  individuals  of  Octocheetua  mulliportu  the  giii&rd  is  limited 
to  the  sixth  segment,  the  second  septum  lying  just  in  front  of  it, 
attached  therefore  to  the  cesophagus ;  but  iu  other  specimens  this 
septum  is  inserted  on  to  the  giizard  itself,  nhich  thus  occupies  two 
segments,  as  in  Octochtetua  ihotwsi.  In  two  individuals  the  single 
pair  of  cRlciferous  glands  are  in  segment  xviii. ;  but  in  others,  as 
is  the  case  with  Ortochxtui  thomasi,  in  the  xviith.  Another 
possible  distinction  between  the  small  and  the  large  species  concerns 
the  dorsal  vessel  ;  in  O.  tkomati,  as  already  mentioned,  this  vesael 
is  single  until  Ilie  seventh  segment.  In  a  specimen  of  Octoektetut 
multiporuB  the  dorsal  vessel  was  single  until  the  commencement  of 
the  sixth  segment  only  ;  in  this  segment  it  became  double ;  in 
another  the  single  dorsal  vessel  became  double  at  the  septum 
separating  v./vi.,  but  immediately  after  the  two  halves  became  fused, 
to  again  divide  at  about  the  middle  of  the  segment.  The  shape  of 
the  gJEzard  and  its  relative  length  in  the  two  species  does  appear 
to  differ;  in  the  smaller  species  it  is  proportionately  longer  and 
narrower  than  iu  the  large  species. 

The  next  new  species  cannot  by  any  possibiltty  be  confonnded 
with  the  foregoing ;  I  name  it  after  Gapt.  Button,  who  has  done 
so  much  in  describing  the  fauna  of  New  Zealand. 

2.  Octochffitiu  huttoni,  n.  sp. 

I  had  B  number  of  examples  of  this  species  sent  to  me  by 
Mr.  W.  W.  Smith  ;  they  were  all  of  approximately  the  same  site ; 
an  individual  selected  for  accurate  measurement  was  130  mm.  in 
length  by  7  mm.  iu  breadth  at  the  clitellum.  It  consisted  of  233 
segments. 

The  colour  during  life  was  pink,  the  clitellum  being  white;  this 
colour  is  due  to  the  fact  that  the  snedes.  like  O.  mulltoonu.  had 
uo  pigmei 
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The  dorsal  pores  commeDce  between' xi./xii. 

The  gizzard  measures  8  mm.  in  length,  and  appears  at  first  sight 
to  occupy  about  four  or  five  segments;  it  really  corresponds  to 
segment  v.,  which  is  increased  in  size  at  the  expense  of  neighbouring 
segments  for  its  reception.  The  calciferous  glands  are  in  xv.  and 
xvi. ;  they  haye  the  appearance  of  being  merely  dilatations  upon 
the  course  of  the  oesophagus,  which  is  the  case  with  the  other 
species  of  this  genus. 

The  intestine  begins  in  xviii.,  but  the  typhlosole  (which  is  very 
prominent)  does  not  begin  before  segment  xx. ;  it  ends  at  about  60 
segments  before  the  end  of  the  body. 

The  first  septum  is  in  front  of  the  gizzard.  After  the  gizzard  are 
six  stout  septa,  and,  following  these,  are  two  which  are  rather  more 
developed  than  the  rest,  but  not  as  strong  as  those  which  precede 
them.  The  nephridia  are  difiiise,  and  there  is  a  particularly  dense 
mass  of  tubes  in  the  anterior  segments,  which  seem  to  represent  the 
mucous  eland  of  Octochatus  multiporus^. 

The  dorsal  vessel  is  double,  and  there  are  three  pairs  of  hearts 
in  x.-xii. 

All  the  gonads  are  attached  to  the  front  wall  of  their  segments. 

The  spermatothecse  (in  viii.,  ix.)  have  a  minute  clump  of  diver- 
ticula, presenting  the  appearance  of  a  solid  body,  about  the  size  of  a 
pin's  head. 

There  are  no  penial  setse. 

Hab.  New  Zealand. 

This  species  is  evidently  perfectly  distinct  from  the  last ;  it  is> 
however,  clearly  referable  to  the  same  genus,  if  this  genus  be 
admitted.  The  diffuse  nephridia,  double  dorsal  vessel,  separate 
seise,  absence  of  penial  setae,  and  anterior  position  of  gizzard  cause 
it  to  resemble  the  three  other  species  which  I  refer  to  the  genus 
Octochcetus,  It  differs  from  O.  muUiporus  and  from  O.  tJiomasi  in 
the  following  points : — 

(1)  The  prominence  of  the  atrial  pores  as  seen  from  the  outside. 

(2)  The  position  of  the  gizzard  in  segment  v.,  and  its  limitation 
to  this  segment. 

(3)  The  presence  of  two  pairs  of  calciferous  glands  in  xv.,  xvi. ; 
in  this  the  present  species  resembles  0.  antarcticus. 

(4)  The  existence  of  only  three  pairs  of  hearts  instead  of  four. 

(5)  Six  thickened  septa  instead  of  seven. 

(6)  The  attachment  of  the  gonads  to  the  front  wall  of  their 
segments ;  in  this  character  0,  huttoni  resembles  O.  antarctieu$. 

The  next  species  which  I  describe  is  referable  to  the  genus 
Acanthodrilua  (s.  s.). 

3.  Acanthodriliis  smithi,  n.  sp. 

I  have  been  able  to  examine,  though  the  kindness  of  Mr.  W«  W. 
Smith,  some  seven  examples  of  this  new  species  of  Acanthodrilut ; 
the  general  appearance  of  the  worm  is  very  different  from  that  of 

'  I  did  not  aaoertain  whether  theae  opened  into  the  buooal  cavity  10  in 
0.  multiparus. 
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The  gizzard  lies  in  segments  ▼.  and  ti.,  bat  only  one-fonrth  of  the 
organ  lies  in  the  anterior  segment.  Calciferoas  glands  are,  as  in 
A.  annecieng,  totally  absent ;  the  intestine  begins  in  the  twentieth 
segment.     Some  of  the  septa  are  thickened. 

There  is  a  mucous  gland,  and  the  nephridia  are  paired. 

The  gonads  are  normal  in  position  ;  thej  are  not  situated  on  the 
posterior  face  of  their  segments  as  is  the  case  with  A.  anneeten*. 
Opposite  to  them  are  the  funnels  of  the  ducts,  which  are  like  those 
of  other  species  and  occupy  the  same  segments.  The  sperm-ducts, 
howeyer,  agree  with  those  of  A,  annectens  to  differ  from  those  of 
most  other  Earthworms,  in  running  within  the  thickness  of  the  bodj- 
wall ;  they  retain  their  individuality  until  just  before  the  extenud 
aperture. 

The  atria  have  no  peculiarities  of  structure ;  there  are  no  penial 
setae  ;  strong  muscular  bands  run  from  the  lateral  to  the  ?entral 
parietes  in  the  neighbourhood  of  the  atria,  a  character  which  unites 
this  species  and  Acanthodrilus  annectens  to  the  genus  OetochiBiuti 
the  presence  of  these  muscular  strands  is  perhaps  to  make  up  for 
the  absence  of  penial  setee ;  the  atrial  papillae  can  possibly  be 
considerably  protruded  by  their  means,  and  as  they  (the  extruded 
papillte)  are  tapered  at  the  extremity,  they  can,  it  is  likely,  be  actually 
mserted  in  the  spermatothecal  orifice  and  convey  the  sperm  direct 

The  oviducal  pores  are  placed  just  in  front  of  the  ventralmost  sets. 

The  oviducts  have  no  egg-sacs  attached  to  them. 

The  sperm-sacs  are  in  segments  ix.,  xi.,  xii. ;  I  could  not  find 
any  sac  m  the  intervening  segment. 

The  spermatotheesQ  are,  as  in  all  the  Acanthodrilidse  (excepting 
only  J.  communis),  two  pairs  and  lie  in  the  usual  segments,  i. e.  viii., 
ix. ;  each  pouch  has,  as  in  Acanthodrilus  annectens,  more  than  one 
diverticulum  ;  in  the  present  species  there  are  two,  one  of  which  is 
rather  the  larger. 

Closely  allied  to  Acanthodrilus  annectens  as  thb  species  un- 
doubtedly is,  there  will  be  no  difficulty  in  distinguishing  it.  The 
chief  points  of  difference  are  : — (1)  position  of  gizzard ;  (2)  normal 
position  of  gonads  ;  (3)  form  of  spermatothecae. 

5.  Acanthodrilus  falclandicus,  n.  sp. 

Some  time  since  I  added  ^  some  anatomical  details  to  Michaelsen's 
account  of  Acanthodrilus  georgianus^,  which  had  been  derived  from 
the  study  of  what  I  believed  to  be  an  identical  form.  More  re- 
cently Alichaelsen  ^  gave  reasons  for  regarding  the  species  described 
by  myBelf  as  not  identical  with  that  named  by  him  Acanthodrilus 
georgianus.  Dr.  Michaelsen  has  been  so  good  as  to  send  me  two 
specimens  of  his  A,  georgianus^  and  I  have  therefore  been  able  to 
follow  the  account  which  he  has  given  regarding  the  species. 

^  *'  GontributioTiB  to  the  Anatomy  of  Earthworms,  with  deecriptions  of  some 
new  Species,**  Q.  J.  M.  S.  vol.  xxi.  p.  421. 

*  "  bie  Oligochaeten  von  Siid-Georgien  &c.,*'  JB.  Hamb.  wias.  Aiut,  Bd.  v. 
p.  68. 

'  "  Oligochaeten  des  Hamburger  naturhigtorischen  Museums,  iii,"  JB.  Hamb. 
wise.  Anst.  vii.  p.  7. 
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but  in  segrnents  xit.  and  xv.  the  oesophagus  becomes  wider,  and  its 
lining  membrane  much  folded  and  Terj  vascular.  This  region 
eridentlj  corresponds  to  the  calciferous  glands  of  other  Earthworms : 
all  doubt  upon  the  matter  appears  to  be  removed  by  the  discovery 
of  crystals  exactly  similar  to  those  which  occur  in  the  calciferous 
glands  of  other  Oligochseta.  The  vascularity  of  the  oesophagus  is 
not  limited  to  these  two  segments ;  from  the  tenth  segment  onwards 
its  walls  are  vascular,  though  not  so  folded  as  in  the  two  segments 
xiv.  and  xv.     The  intestine  commences  in  the  xviiith  segment 

The  gonads  occupy  the  usual  position;  the  sperm-sacs  are  in 
segments  ix.,  x.,  xi.,  xii.  The  atria  are  like  those  of  other  Acantho- 
drilidse,  and  each  is  provided  with  a  bundle  of  penial  setae.  These 
set»  (Plate  XLVI,  figs.  9  and  10)  are  recurved  at  the  extreme  end; 
the  extremity  has  two  delicate  wing-like  processes  which,  when  the 
seta  is  viewed  from  above,  give  to  the  end  an  oval  contour ;  the  tip  of 
the  seta  in  this  aspect  is  seen  to  be  bifid.  The  absence  of  any  orna- 
mentation upon  the  setae  appears  to  distinguish  the  New  Zealand 
AcanthodrilidsB  with  the  exception  of  Octochatus  aniarctkuSf  where 
it  is  only  very  slight. 

The  spermatothecae  are,  as  is  nearly  universally  the  case  with  the 
Acanthodrilidae  (Acanihodrilua  [Diploeardia']  communis  is,  so  far  as 
I  am  aware,  the  only  exception),  two  pairs  situated  in  segments  viii. 
and  ix.  Each  pouch  has  three  small  diverticula,  one  of  which  is 
constantly  in  front  of  the  septum. 

4.  Acanthodrilus  palndosua,  n.  sp. 

This  is  a  small  and  slender  worm,  but  I  have  not  preserved  any 
accurate  notes  of  its  dimensions  ;  it  was  about  an  inch  in  length  and 
something  like  1  mm.  in  diameter.  It  was  found  in  a  marsh  in 
New  Zealand  by  Mr.  W.  W.  Smith,  to  whom  I  am  indebted  for  the 
specimen. 

This  species  is  a  near  ally  of  Acantkodrilus  annectens^  which  I 
have  already  referred  to  as  possibly  worthy  of  generic  separation 
from  the  Acantbodrilid®  with  paired  nephndia. 

The  present  species  has  the  same  arrangement  of  the  setae,  which 
are  not  modified  upon  any  of  the  segments  of  the  body.  I  did  not 
describe,  in  my  account  of  Acanthodrilua  annectens  \  the  fact  that 
only  one  of  the  two  ventral  set®  is  missing  on  the  segments  which 
bear  the  atrial  pores,  t.  e.  xvii.  and  xix. ;  the  apertures  take  the  place 
of  the  missing  outer  seta  of  the  ventral  couple ;  on  the  xviiith  seg- 
ment both  setae  of  the  ventral  pair  are  present ;  the  pore  itself  lies 
to  the  outside  of  the  pair.  Acantkodrilus  paludosus  shows  exactly 
the  same  arrangement,  and  both  species  therefore  differ  from  Aam" 
thodrUus  smithi  and  from  the  other  New  Zealand  species  of  Acan- 
tkodrilus in  this  matter:  in  them  the  ventral  setae  are  entirely 
absent  from  the  xviith  and  xixth  segments. 

The  clitellum  was  not  developed,  though  in  other  respects  the 
worm  appeared  to  be  fully  mature. 

*  «*  On  the  Structure  of  three  new  Species  of  Earthworms  Ac  "  Q.  J.  M.  S, 
vol.  zziz.  p.  102. 
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I  name  the  species 

6.  Acanthodrilus  aqHamm-dnlciam,  n.  sp. 

I  need  not  trouble  to  giTe  a  detailed  description  of  this  spedes, 
bat  will  merely  indicate  the  differences  which  it  shows  from  A,fdle- 
landieus.  It  is  in  the  first  place  a  mnch  smaller  species;  the 
measurements  of  a  full-sized  specimen  are  as  follows: — Length 
47  mm. ;  breadth  3  mm. ;  number  of  segments  90. 

The  species  is  altogether  of  a  more  slender  build  than  A.  faleUmr 
dicus  and  has  thinner  body-wall.  The  two  atrial  pores  of  each  nde 
are  connected  by  a  groove  in  which  lies  the  pore  of  the  sperm-duct ; 
this  latter  pore,  as  in  ^.y*aZc/aii(ftci^,  is  just  outside  the  ventral  setae 
which  are  present  upon  the  xyiiith  segment,  though  of  coarse 
absent  or  perhaps  rather  replaced  by  the  penial  setae  on  segments 
xvii.  and  xix.  Between  the  ventral  setse  on  the  xviiith  and  on  the 
XX th  s^ments  are  a  pair  of  small  papillae.  I  did  not  find  any 
papillae  in  the  neighbourhood  of  the  spermatothecal  orifices. 

The  internal  anatomy  hardly  differs  from  that  oi  A,  faiclarndkua ; 
there  are,  however,  no  thickened  septa;  the  sperm-sacs  may  be 
difierent,  but  I  was  not  able  to  make  out  their  arrangement  accuratdy* 
I  observed  egg-sacs  in  s^ment  xiv.  The  principal  differenoe 
between  this  species  and  Am  faldandicus  concerns  the  penial  setae, 
in  tbe  present  species  they  have  only  a  very  faint  ornamentation  at 
some  little  distance  from  the  free  extremity.  Tbe  large  tubercles 
characteristic  o(  A,falclandicus  are  entirely  absent ;  there  are  merely 
a  series  of  minute  spines  with  their  apices  directed  downwards. 

7.  Benhamia  whytei,  n.  sp. 

Amon^:  a  large  quantity  of  insects  and  other  invertebrates  colleetedi 
for  Mr.  H.  H.  Johnston,  C.B.,  by  Mr.  Alexander  Whyte,  F.Z.S.,  in 
Nvassaland  was  a  single  example  of  an  Earthworm  evidently  belong- 
ing to  the  genus  Benhamia,  which  I  cannot  identify  with  any  of  tl^ 
African  forms  described  by  Michaelsen.  The  specimen  was  unfor- 
tunately not  in  a  sufficiently  good  state  of  preservation  to  admit  of 
an  exhaustive  account  of  its  structure;  but  I  have  been  able  to 
ascertain  some  of  the  principal  characters  which  serve  to  discrimi- 
nate it  from  the  other  African  species  of  the  genus. 

The  specimen  is  2^  inches  long  and  is  of  a  dark  brown  colour. 

The  prostomium  is  not  prolonged  over  the  buccal  segment ;  the 
dorsal  pores  commence  very  early  between  segments  iii./iv. 

The  clitellum  occupies  segments  xiii.-xix. ;  on  the  ventral  side 
the  male  pores  are  surrounded  by  a  circumscribed  area,  as  in  other 
species  of  the  genus ;  within  this  area  there  is  no  development  of 
glandular  tissue. 

The  apertures  of  the  atria  are  as  usual  upon  segments  xvii.,  xix. ; 
the  orifices  are  circular  and  each  is  surrounded  by  a  circular  rim  ; 
the  two  apertures  of  each  side  are  connected  by  a  groove;  the 
ventral  setSB  of  the  three  segments  xvii.,  xviii.,  xix.  are  absent. 
Their  place  is  taken  on  the  xviith  and  the  xixth  segments  by  the 
penial  setae. 
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The  seUe  are  stridly  paired  and  are  on  the  ventral  surface. 

There  are  two  gizzards,  whose  exact  position  I  am  not  able  to  state* 

The  calciferons  glands  are  kidney-shaped ;  there  are  three  pairs 
of  them,  in  segments  xv.^  xvi.,  xvii.  The  intestine  commences  in  the 
middle  of  segment  xviii. 

The  dorsal  blood-vessel  is  single ;  there  are  three  pairs  of  hearts, 
in  segments  x.,  xi.,  xii. 

Six  septa  following  the  gizzard  are  thickened,  but  their  increase 
in  thickness  is  not  so  well  marked  as  it  often  is  in  Earthworms. 

The  internal  anatomy  of  this  species  is  precisely  like  that  of 
Benhamia  crassa  above  described  ;  the  form  of  the  penial  setse,  which 
are  the  only  structures  by  which  some  of  these  Benhami€e  can  be 
distinguished,  were  hardly  different  from  those  of  Benhamia  crassa  ; 
in  the  specimen  from  Dominica  they  were  even  twisted  into  a  spiral 
at  the  extremity,  there  were  possibly  rather  more  denticulations 
on  the  end ;  in  the  same  way  the  end  of  the  two  vasa  deferentia  of 
each  side  were  enclosed  in  a  common  muscular  sheath. 

It  may  be  that  the  glandular  csBcum  of  the  buccal  cavity  will 
prove  to  be  a  character  of  generic  value.  I  followed  out  the  ducts 
of  the  mucous  gland,  and  find  that  each  gland  opens  into  the 
pharynx  by  a  wide  aperture,  which  has,  however,  a  shorter  duct  than 
in  OetochtBtus  multiporus ;  the  opening  is  also  situated  further  back 
than  in  that  genus  ;  besides  the  opening  into  the  buccal  cavity,  the 
mass  of  nephridial  tubules,  which  I  have  called  the  mucous  gland, 
also  open  on  to  the  exterior  by  numerous  openings. 

1  should  mention  that  in  this  species,  as  m  B.  craasOf  the  last  pair 
of  hearts  is  in  segment  xii. 

8.  Benhamia  crassa,  n.  sp. 

Among  a  number  of  living  Earthworms  lately  received  from  Kew, 
whither  they  bad  been  accidentally  transported  from  Lagos,  West 
Africa,  were  two  very  small  individuals,  measuring  about  an  inch  in 
length  after  preservation,  which  apparently  belong  to  two  distinct 
species.  Their  appearance  while  alive  was  so  very  similar  that  I 
regarded  them  as  of  the  same  species,  and  proceeded  therefore  to 
examine  one  by  means  of  a  series  of  longitudinal  sections,  while  the 
other  was  cut  mto  two  halves  and  the  viscera  teased  out.  I  had 
hoped  in  this  way  to  supplement  by  one  method  of  study  the  results 
obtained  by  the  other.  The  two  individuals,  however,  turned  out  to 
differ  in  a  slight  degree,  the  difference  being  possibly  of  specific 
v^ue ;  the  difference  mainly  concerned  the  extent  of  the  clitellum  ; 
in  other  points  they  appeared  to  agree. 

The  prostomium  is  imbedded  in  the  buccal  segment,  but  it  is  not 
continued  by  grooves  over  any  part  of  this  segment* 

The  dorsal  pores  begin  between  segments  v./vi.  if  not  earlier. 

The  clitellum  commences  in  the  hinder  half  of  segment  xiii.,  and 
extends  until  the  xxist  segment  ;  only  on  the  thirteenth  segment  is 
it  developed  over  the  ventral  as  well  as  the  dorsal  and  lateral  surfaces; 
in  the  remaining  segments  there  is  an  area,  occupying  the  whole  of 
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the  space  betweea  the  ventral  pairs  of  sets,  where  there  ia  do  develop- 
meDt  or  the  clitellum  at  all. 

The  set»  «re  strictW  nnired  and  are  all  ventral  in  tmsitiou ;    the 
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lGchaelsen\  All  of  my  specimens  are  excessively  small,  not 
measuring  much  more  than  an  inch  in  length ;  this  is  ahout 
the  size  given  hj  Michaelsen.  They  all  have  the  single  median 
oviducal  pore,  which  not  only  distinguishes  the  species  from  the  one 
just  defined,  hut  also  from  every  other  Benhamia  except  B.  gracilis. 
This  pore  lies  between  the  ventral  setsB  of  segment  xiv.  I  found  the 
extent  of  the  clitellum  to  vary  somewhat ;  Michaelsen  gives  segments 
xiii.-xx.  This  was  the  case  with  the  worms  from  Jamaica  and  with 
the  single  specimen  from  Seebpore  ;  in  the  individual  from  Dominica 
the  clitellum  extended  as  far  as  the  xxist  segment,  commencing  with 
the  xiiith  ;  in  the  specimen  from  Lagos,  on  the  other  hand,  the  clitel- 
lum was  less  extensive,  viz.  xiv.-xviii. 


II.  Family  CRYPTODRiLiDiS. 

9.  Microdrilus  saliens  (sp.  et  gen.  nov.). 

I  have  had  about  a  dozen  specimens  of  this  small  Earthworm  for 
examination ;    they  were  picked  out   from  earth    that   arrived  at 
Kew  Gardens  from  Singapore ;  another  individual  turned  up  from 
Java  and    others  from  Penang.     The  small    size  of  the  species 
suggested  the  generic  name ;  the  largest  individuals  are  in  alcohol 
hardly  more  than  an  inch  in  length.     During  life  the  species  is,  like 
PerieiuBta,  remarkable  for  its  extreme  agility  ;  when  touched  they 
twist  themselves  violently  from  side  to  side  and  can  often  spring  for 
a  short  distance  above  the  table.     The  worms  were  preserved  in 
corrosive  sublimate  and  acetic  acid,  followed  by  increasing  strengths 
of  alcohol,  and  were  investigated  by  transverse  and  longitudinal 
sections.    The  genus  belongs  to  the  family  Cryptodrilidsp  as  defined 
by  myself^.    Though  I  have  examined  a  considerable  number  of 
individuals,  the  presence  of  sand  in  the  intestines  spoilt  a  good 
many  of  the  sections ;  hence  my  account  of  the  anatomy  of  what  is 
in  ail  probability  a  new  genus  in  less  than  it  should  be.     As,  how- 
ever, the  worm  shows  one  feature  of  some  little  interest,  I  have 
thought  it  worth  while  to  add  to  the  present  paper  such  notes  as  I 
am  able  to  give. 

There  are  two  gizzards,  which  follow  each  other  almost  immediately 
and  are  only  separated  by  the  slightest  constriction.  In  segments 
XV.,  xvi.,  and  xvii.  lie  the  calciferous  glands  ;  these  have  the  usual 
structure  and  contain  large  rhomboidal  crystals.  Their  connexion 
with  the  oesophagus  is  interesting;  each  pouch  does  not,  as  is 
generally  the  case,  open  into  the  gut ;  there  is  only  one  duct  on 
each  side  communicating  with  the  CBsophagus.  It  lies  just  behind 
the  septum  separating  segments  xv./xvi. ;  the  two  remainuig  pouches 
of  each  side  communicate  with  the  middle  pouch,  which  alone  has 

^  "  Oligochaeten  des  Hamburger  naturhistorisohen  Museums,  It.,**  JB.  Uamb. 
wiss.  Anst,  Bd.  viii. 

"  Terricolen  der  Berliner  zoologisohen  Sainmlunff,"  Arch.  f.  Nat.,  Bd.  1892. 

'  "  The  Olaesification  and  Distribution  of  Bartbwormt/'  Proo.  Boy.  Phyt. 
8oo.  Bdinb.  1890,  L  p.  236. 
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tn  opening  into  the  j^ut.  This  arraagement,  howerer,  ocean  in 
iMmbrieua,  where  it  was  first,  I  belieTC,  accnrately  deKribed  by 
Mes»a.  Marahnll  and  Hurst  tn  their  '  Practical  Zoology ' ;  but  it 
hu  not  been  described  in  any  other  genera,  and  most  certainly  doea 
not  exist  in  many  Earthworms,  e.^.  Pontoteolex  {  =  Uraekata), 
where  each  gland  opens  by  its  owa  duct  into  the  (Bsophagos.  The 
caldferous  gland  of  the  xrth  segment  hss  a  rather  smaller  derelop- 
mcQt  of  the  intenial  folds ;  the  duct  leading  to  the  cesophagns  ii 
ciliated.     The  intestine  begins  in  the  xriiith  segment. 

Another  feature  of  mterest  in  this  genus  concerns  the  male  efferent 
apparatus,  which  differs  in  detail  from  that  of  many  other  Earth- 
worms ;  the  male  pores  are  npon  segment  svii.  within  the  ventr^ 
pair  of  sette ;  each  aperture  is  really  double,  tbongh  this  point  is  not 
recognisable  without  having  recourse  to  section-cutting.  The  two 
UMrtures  of  each  side  are  enclosed  by  the  swollen  epidermis,  of  which 
the  cells  are  very  elongated  and  at  the  same  time  narrow ;  one 
aperture  lies  in  front  of  the  other;  the  anterior  of  the  two  is 
connected  with  the  atrium,  and  through  it  project  a  few  penial  setn 
which  are  enclosed  in  a  muscular  sac ;  these  penial  sets  have  the 
fonn  illustrated  in  Plate  XLVI.  fig.  13.  Tbe  atrinm  is  not  in  anyway 
remarkable ;  it  belongs  to  the  tubular  type  and  is  dirided,  as  in 
AemitAodribu,  &C.,  into  a  granular  and  a  muscular  portion.  The  na 
deferens  near  to  its  external  opening,  in  fact  from  smnent  jr. 
onwards,  is  enveloped  by  a  thick  muscular  coat  which  is  fully  ai 
thick  as  is  that  of  the  atrium.  1  have  already  described  in  Pyff-' 
maodriliu  a  similar  muscnlar  inTestment  of  the  terminal  region  of 
the  sperm-duct ;  and  I  hare  met  with  the  same  thing  in  two  species 
of  Benkamia  described  above. 

The  nephridia  of  this  worm  are  diffuse.  The  podtion  of  the 
male  pores  distinguishes  the  genus  from  Diycuter,  in  which  the  male 
pores  are  npon  segment  zTiii.  On  the  other  hand,  it  is  quite  possible 
that  it  is  congeneric  with  OKhoj/atter  as  extended  by  Michaelsen  to 
include  hii  new  species  D.  ratmu  and  D.  kupjeti.  The  particnUr 
points  referred  (o  in  the  above  description  are  not  mentioned  by 
Michaelsen  ;  accordingly  it  is  uncertain  bow  far  I  am  justified  Is 
creating  a  new  genus. 

III.  Genua  Fkrionyx. 
This  genus  was  foimded  by  Perrier'  for  a  worm  closely  related  to 
Perichata,  but  differing  from  that  genus  by  "  the  development  of 
the  clitellum,  the  arrangement  of 
the   spermatothecK,  and   finally 
organs."     Altbaugh   the  investiga 
been  carried  out  since  Ferrier's  p: 
necessary  alteration  of  the  wording 
is  every  reason  to  agree  with  Ferrii 
as  distinct  from  Perichata.      Tb 


du  Uusium,  L  TJ 
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uniting,  as  Perrier  thought  might  be  eventually  necessary^  the  two 
genera  Perionyx  and  Perichceta*  Yaillant  in  thus  uniting  these 
genera  errs,  in  my  opinion,  as  much  on  the  one  side  as  does 
Benham^  on  the  other,  when  he  relegates  the  two  to  different 
families. 

I  have  recently  studied  four  species  of  Perionyx — one  of  which  I 
referred  to  some  years  since  in  connexion  with  the  remarkable 
variations  in  structure  exhibited  by  individuals ;  the  second  species,  of 
which  I  owe  examples  to  the  kindness  of  Dr.  Michaelsen,  has  been 
lately  described  by  that  naturalist  ^  as  Perionyx  gruenewaldi.  The 
specimens  of  the  two  ren^aining  species  were  sent  to  me  some  time 
since  by  the  kindness  of  Dr.  King ;  they  are  from  Seebpore.  Putting 
together  what  we  know  from  Perrier's  investigations,  from  my  own '  , 
from  those  of  Michaelsen  %  Rosa  ^,  and  Bourne '',  and  what  I  have  to 
say  here  with  regard  to  this  genus,  we  may  thus  define  it  :— 

Genus  Ferionyz,  Perrier. 

Perionyx^  E.  Perrier,  Nouv.  Arch.  Mus.  t.  viii.  p.  126. 

SeitB  forming  complete  circles,  present  as  such  upon  all  the 
segments  of  the  clitellum;  male  pores  close  together  upon  a  depressed 
area  on  segment  aviii,,  with  a  group  of  modified  seta  in  some  species 
near  to  each  orifice ;  atria  hbate ;  spermatothecce  two  (or  three) 
pairs  in  (vii.)  viii.,  ix.,  with  or  without  diverticula;  nephridia 
paired;  no  specially  thickened  septa  ;  no  cceca. 

The  above  definition  of  the  genus  may  now  be  supplemented  by  a 
few  remarks.  These  remarks  will  chieny  concern  the  species  of  the 
genus  ;  the  type  species,  P.  excavatus,  has  been  described  by  Rosa 
as  well  as  by  Perrier,  and  to  a  more  limited  extent  bv  myself.  But 
I  am  not  quite  certain,  after  comparing  two  out  of  the  three  species 
described  here  in  addition  to  Michaelsen's  P.  gruenewaldi,  as  to 
which  of  them  is  really  Perrier's  P,  excavatus. 

The  worms  from  Manila  agree  very  closely  with  Michaelsen's 
P.  gruenewaldi.  Michaelsen  distinguishes  his  species  from  that  of 
Perrier  on  the  following  grounds  : — The  pigmentation  is  so  marked 
that,  if  P.  excavatus  were  of  the  same  dark  violet  colour  above, 
Perrier  would  hardly  have  omitted  to  notice  the  fact :  secondly,  the 
penial  set®  of  P.  gruenewaldi  appear  to  distinguish  it  from  P. 
excavatus:  thirdly,  the  position  of  the  gizzard ;  this  organ  is  fixed 
by  Perrier  in  the  twelfth  segment ;  Michaelsen,  on  the  other  hand, 

^  **  An  Attempt  to  Classify  Earthworms/'  Q.  J.  M.  S.  vol.  xzxi.  p.  247. 

3  •<  Oligochaeten  des  Hamburger  naturbist  Mus.  iT.,"  JB.  Hamb.  wiss.  Anst. 
viii  p.  33. 

'  **  Descriptions  of  some  new  or  little-koown  Earthworms,  &o.,"  P.  Z.  S. 
1886,  p.  308. 

*  '*  Note  on  some  Earthworms  from  India,"  Ann.  &  Mag.  Nat  Hist  ser.  5, 
xii.  p.  217  (1883). 

*  **  Beschreibung  der  von  Herm  Dr.  Fr.  Stuhlmann  auf  Sansibar,  &o./'  JB. 
Hamh  wiss.  Anst.  ix. 

^  "  Periohetidi  di  Birmania,"  Ann.  Mus.  Oir.  Qenora,  ser.  2  a,  voL  vi.  p.  157. 
'  "  On  Indian  Earthworms,"  P.  Z.  S.  1880,  p.  662. 
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finds  that  in  his  species  the  gizzard  is  a  mere  rudiment  in  the  four- 
teenth segment,  in  front  of  which  (in  segment  xiii.)  are  a  pair  of 
calciferous  glands  not  refered  to  hj  Perrier. 

In  all  these  points,  with  one  exception,  my  **  Perionyx  exeavatus'* 
agrees  with  Michaelsen's  species ;  I  can  distinguish  no  marked 
difference  of  any  kind  between  these  worms,  except  in  size,  and  the 
size  is  alter  all  not  so  marked  as  to  lead  to  the  opinion  that  it  is  nn 
index  of  specific  distinction — 1 10  mm.  as  compared  to  85  mm.  In 
the  more  detailed  description  which  follows  of  the  male  pores  there 
may  indeed  appear  to  be  a  little  difference,  but  I  am  uncertain  how 
far  to  refer  this  to  defective  preservation  o(  the  P.  ffruenewaldi.  The 
exception  to  which  I  have  referred  concerns  the  gizzard ;  this  organ 
in  the  worms  examined  by  myself  and  referred  to  Perrier's  P.  ex- 
eavatus  is  rudimentary  indeed,  but  such  as  it  is  it  appears  to  lie  m 
the  sixth  segment,  as  it  does  in  the  two  other  species  to  be  described 
presently. 

Rosa  gives  some  account  of  a  worm  from  Burmah  *  which  he 
identifies  with  Perionyx  excavatus  of  Ferrier ;  he  points  out  that 
the  gizzard  is  situated  anteriorly,  and  not,  as  Perrier  stated,  in  the 
xiith  segment ;  Rosa,  however,  makes  no  mention  of  the  calciferous 
glands,  nor  of  the  genital  setse.  The  description  of  the  male  pores 
agrees  with  Perrier  s  description  and  with  the  appearance  of  these 
pores  in  the  worms  which  I  am  disposed  to  identify  vrith  Perrier's 
JPerionyx  excavatus.  A  very  characteristic  feature  of  the  latter  was 
the  absence  of  any  diverticulum  of  the  spermatotheca ;  with  regard 
to  Perionyx  excavatus  Perrier  remarks  {loc.  cit,  p.  129),  **  les  poches 
copulatrices  sont  situ^s  dans  les  anneaux  sept  et  huit ;  elles  m'ont 
paru  form6es  d'un  simple  sac  piriforme.'*  I  take  it  that  this 
sentence  implies  the  absence  of  any  diverticula.  On  the  other 
hand,  Michaelsen  refers  to  diverticula  in  his  Perionyx  gruenewaldi 
and  jP.  sansiharicus.  This  seems,  at  any  rate,  to  be  a  good  distinction 
between  the  two  species. 

I  have  received  from  Seebpore  examples  of  a  species  of  Perionyx 
which  appears  to  be  different  from  Perionyx  excavatus ;  it  is  certainly 
different  from  the  worms  identified  as  such  by  myself ;  but  as  Perrier's 
account  is  incomplete  in  one  or  two  points,  it  is  a  little  difficult  to 
be  absolutely  certain.  These  examples  were  rather  stouter  in  build 
than  the  Manila  worms,  and  the  coloration  was  a  little  less  marked ; 
this,  however,  may  be  the  effect  of  the  corrosive  sublimate  used  in 
the  preparation  of  them.  In  the  internal  anatomy  this  species  is  to 
be  distinguished  by  five  differences  from  the  Manila  species ;  these 
are  as  follows ; — 

The  gizzard  is  fairly  well  marked  and  lies  in  the  vith  s^;ment ; 
there  are  no  calciferous  glands  at  all,  though  the  oesophagus  is 
somewhat  folded  and  vascular  posteriorly.  The  last  pair  of  hearts 
lie  in  the  xiiith  segment ;  in  the  form  from  Manila  the  twelfth 
segment  is  the  last  which  contains  a  pair  of  hearts ;  nothing  is  said 
upon  this  point  by  either  Perrier  or  Rosa.  The  spermatothecse  are, 
.as  in  the  other  species  (excepting  P.  sansibaricus)^  two  pairs  and  they 

^  Loc,  ett. 
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occupy  the  same  segments,  but  each  has  a  small  irregularly  shaped 
diverticulum  sessile  upon  the  duct  of  the  spermatotheca.  Finally, 
the  atria  are  much  larger  than  they  are  described  in  Perionyx 
exeavahu  or  than  they  are  in  the  species  which  I  here  identify  with 
Perrier's  Perionyx  exeavatus ;  they  are  much  broken  up  into  lobes 
and  extend  through  three  segments ;  the  duct,  too,  is  longer  and 
is  contorted  ;  these  glands  in  fact  resemble  very  closely  those  of  a 
typical  Periehteta, 

Some  years  ago  I  briefly  described  a  species  of  Perionyx  from 
Akyab  ^  to  which  I  gaye  the  name  of  Perionyx  maeintoehii ;  this 
species  is  admitted  by  Vaillant  ^,  but  not  very  heartily  allowed  by 
Rosa'. 

I  have  got  two  individuals  of  a  large  Perionyx  which  I  believe 
are  referable  to  the  same  species  ;  if  so  it  is  certainly  a  ^'  good 
species." 

My  observations  upon  Perionyx  macintoehii  were  made  upon  a 
single,  not  sexually  mature,  example ;  they  were  therefore  not  quite 
conclusive  as  to  the  distinctness  of  the  species,  though  the  large  size 
alone  is,  as  it  proves,  a  sufficient  index  of  the  species,  when  com- 
pared with  the  three  others  described  here. 

The  internal  anatomy  is  more  like  that  of  the  first  species  from 
Seebpore,  which  I  propose  to  term  Perionyx  intermedius ;  the  last 
pair  of  commissural  vessels  are  in  the  xiiith  segment;  the  atria, 
nowevery  are  limited  to  a  single  segment,  and  the  spermatothecsB 
have  no  appendix.  The  principal  differences  concern  the  external 
characters ;  this  species  has  a  more  extensive  clitellum,  it  reaches 
from  the  xiiith  to  the  xixth  segment,  being  thus  longer  by  two 
segments  than  in  the  other  species ;  the  male  pores  have  not,  as  I 
pointed  out  in  my  earlier  description  of  the  species,  the  characteristic 
appearance  of  those  of  Perionyx  exeavatus ;  they  are  placed  in  a 
ventral  area,  but  the  two  pores  are  not  upon  separate  papillae.  The 
four  species  of  Perionyx  referred  to  in  this  paper  show  certain  very 
characteristic  differences  in  the  condition  of  the  male  pores  and  of 
the  seliB  in  their  immediate  neighbourhood,  of  which  the  following 
is  an  account. 

In  Perionyx  gruenewaldi  the  area  upon  which  the  atrial  pores  are 
borne  is  not,  owing  to  the  small  size  of  the  worm,  very  well  marked 
when  looked  at  through  a  lens.  When  this  part  of  the  body  is 
submitted  to  a  microscopic  examination,  the  area  is  seen  to  be 
bounded  by  an  obvious  groove.  The  ordinary  setae  of  this  segment 
(the  xviiith)  do  not  extend  on  to  this  area  except  on  one  side  of  the 
body,  where  a  single  seta  is  inserted  on  to  the  outer  edge  of  the  area ; 
as,  however,  a  groove  cuts  off  the  tract  of  integument  which  bears 
this  seta  from  the  genital  area,  it  might  be  held  that  the  line  between 
the  genital  area  and  the  surrounding  integument  was  indicated  by 
this  groove.   There  are  four  genital  setse  on  each  side  which,  although 

^  "  Note  on  some  Sarthworms  from  India/'  Ann.  &  Mag.  Nat.  Hist.  ser.  5. 
lu.  p.  217  (1883). 
^  Annel^  in  '  Suites  a  Bufibn/  p.  86. 

'"  Periolietidi  di  Birinaniji, '  Aaa.  JVlu^.  Oir.  GKjnara,  aer.  2  a,  vol.  W.  p.  157  . 
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dose  together,  are  really  in  b  line  which  is  in  the  same  directiao  as 
the  circle  of  eetse  of  the  Begment ;  there  is,  however,  a  gap  between 
the  Inst  seta  of  the  nog  of  unmodified  setie  aad  the  first  of  the 
genital  setce.  The  atrial  pores  are  jiut  in  front  and  to  the  oalaide 
of  the  groups  of  the  genital  setie.  The  getee  themselves  have  been 
Ggnred  by  Michaelsen. 

In  Perionyx  exeaeabu  the  male  genital  apertures  are  each 
placed  upon  a  seimicircular  elevation,  the  two  being  in  close  contact. 
These  fiat  papillee  are  both  depressed  below  the  surface  of  the 
surrounding  integument;  this  depressed  area  appears  to  he  only 
sharply  marked  off  anteriorly  and  pnstcriorly  by  grooves  ;  laterally 
there  is  no  sharp  demarcation,  the  papilln  gradually  rising  until 
they  attain  the  level  of  the  surrounding  integument.  Each  papilla 
has  5  or  6  genital  setse  of  a  precisely  simUar  appearance  to  those  of 
Ptriony X  gntnewaldi  yxat  described;  they  are  arranged  in  the  same 
way,  being  continuous  nilh  the  line  of  setee  of  the  segment  and 
are  separated  from  them  by  a  space.  These  genital  setse  are  alto 
longer  than  the  ordinary  setse  of  the  body,  but  the  latter  show  a 
certain  amount  of  orn  a  mentation,  which  was  specially  marked  in  the 
case  of  the  ventral  setie  of  segment  xis. 

In  Perion»/x  maeiiHothii  the  ventral  area  which  bears  the  atrial  pores 
forms  a  sucker-lilce  structure  completely  sunk  below  the  level  of  the 
surrounding  epidermis ;  it  measured  in  one  individual  3  mm.  across. 
This  difi'erence  from  the  other  two  species  may  possibly  be  correlMed 
with  the  fact  that  in  Periontfte  giga»  the  cliteilum  extends  beyond 
the  male  apertures. 

In  Perionyx  intermedivt  the  arrangement  is  rather  different  from 
that  which  obtains  in  the  two  species  just  described.  The  xviiith 
segment  is  vridened  in  the  middle  ventral  hue ;  the  integument 
has  A  tumid  swollen  appearance,  and  there  is  a  transverse  groove 
mto  which  open  the  atrial  pores.  The  row  of  seise  of  this  segment 
are  not  continued  over  the  median  area,  but  in  one  specimen  I 
observed  two  sets,  one  on  each  Bide  at  the  bottom  of  the  groove 
already  referred  to.  As  the  extremities  of  these  were  unfortunately 
broken  off  I  am  not  able  to  say  whether  they  showed  any  more 
marked  omameutation  than  the  other  setie  of  the  body  ;  in  any 
case  they  were  not  different  in  form. 

It  will  be  seen  from  the  above  detuls  that  the  genus,  as  we  at 
present  know  it,  falls  into  two  subdivisions.  In  Perioayx  hmcm- 
to$Aii  and  P.  iHtermeditit  there  are  no  specislly  modified  set«e  in  the 
neigiibourhood  of  tbe  male  pores,  and  the  latter  are  placed  upon  a 
median  area  which  is  not  divided  by  a  cross  fnrrow  into  two  arena, 
one  for  each  pore. 

In  Perioavx  exeavatvs  and  P.  amenanaldi  there  la   a   iFronn  tit 
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from  the  exterior  of  the  body  and  lodged  in  a  sac  formed  by  their 
withdrawal,  we  should  have  the  sac  of  penial  set®  such  as  occurs  in 
so  many  Earthworms.  Perionyx  macinioshii  is  in  an  earlier  stage  still ; 
the  setse  in  the  neighbourhood  of  the  male  pores  are  not  modified, 
but  appear  to  resemble  those  of  other  segments.  Finally  the  four 
species  may  be  thus  briefly  defined.  (1  have  not  included  Bourne's 
Perionyx  saltans  pending  further  details,  or  Michaelsen's  P.  sansi' 
baricus,  which  seems  to  resemble  it  in  the  alternation  of  the  nephridia 
and  may  be  identical.) 

10.  Perionyx  excayatns,  E.  P. 

P.  exeavatus^  E.  Perrier,  Nouv.  Arch.  Mus.  t.  viii. 
P.  exeavatus,  F.  E.  Beddard,  P.  Z.  8.  1886,  p.  308. 
Megascolex  exeavatus^  L.  Vaillant,  Annel^s,  t.  iii.  p.  69. 

Length  110  mm. ;  breadth  4  mm. ;  number  of  segments  165. 

Colour  (in  spirit)  purplish  on  the  dorsal  surface,  yellow  beneath ; 
clitellum  yellowish  brown. 

Clitellum  occupying  segments  xiii.  (ziT.)-xyii. 

Seine :  on  either  side  of  male  pores  about  5  longer  setee  with 
strong  ridges  at  free  extremity  ;  these  lie  within  the  area  surrounding 
the  male  pores. 

Dorsal  pores  commence  y./vi. 

Gizzard  very  slight  in  xii. ;  a  single  pair  of  calciferous  glands  in 
xiii. ;  intestine  begins  in  xvii. ;  oesophagus  widens  out  in  xii.,  but 
becomes  narrow  again  in  xiv. 

Last  pair  of  hearts  in  xii. 

Sperm-sacs  very  extensive,  x.-xiii. 

11.  Perionyx  intermedins,  n.  sp. 

Length  105  mm.;  breadth  5  mm.;  number  of  segments  117. 

Colour  (in  spirit)  with  a  faint  purple  tinge  dorsaUy,  not  nearly 
so  marked  as  in  preceding  species. 

Clitellum  xiii.-xvii. 

The  pit  on  segment  xviii.  bearing  the  atrial  pores  is  shallow  and 
not  very  marked ;  the  two  pores  lie  in  a  transversely  running  groove 
and  the  integument  is  thrown  into  a  series  of  folds  on  either  side  of 
the  groove. 

Gizzard  in  vi.,  not  at  all  prominent.  No  calciferous  glands. 
Intestine  begins  in  xviii. 

Last  pair  of  hearts  in  xiii. 

SpermatothecsB  in  viii.,  ix.,  each  with  a  small  globular  diverticulum 
sessile  upon  the  duct. 

Atria  very  large  and  of  a  loose  consistency,  extenduig  through 
three  segments,  x?ii.-xix.     Duct  comparatively  long  and  coiled. 

12.  Perionyx  macintoshii,  F.  E.  B. 

7  P.  macintoshii,  F.  E.  Beddard,  Ann.  &  Mag.  Nat.  Hist.  ser.  5, 
xii.  p.  217. 

Length  249  mm. ;  breadth  9  mm.;  number  of  segments  26  V, 

I  820  mm.  in  length ;  244  segments  in  another  specimen. 
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Colour  (in  spirit,  and  after  corrosive  sublimate)  purplish  on  the 
dorsal  surface  and  yellow  beneath  ;  clitellum  yellow. 

Clitellum  xiii.-xiz. 

On  segment  xyiii.  an  oval  depression  3  mm.  wide  round  the  male 
pores  which  lie  behind  the  setse  ;  the  latter  are  less  modified  than  in 
P.  exeavatus. 

Oviducal  pore  single  and  median,  in  front  of  setse  of  segment  xiv. 

Dorsal  pores  commence  y./vi. 

Gizzard  in  yi. ;  intestine  commences  in  xix.  No  septa  very  much 
thickened. 

The  last  pair  of  hearts  is  in  segnent  xiii. ;  the  first  pair  of  com- 
missural vessels  in  vi. 

Sperm-sacs  in  x.-xii. 

Nephridia  commence  in  segment  iii. 

IV.  Genus  Moniligaster. 

13.  Moniligaster  bahamenaiB. 

This  genus  and  the  closely  allied  Desmogaster  of  Rosa  have  been 
hitherto  only  discovered  in  the  tropics  of  the  Old  World  ;  India, 
Burma,  Japan,  and  the  islands  of  Luzon,  Ceylon,  and  Sumatra  have 
yielded  all  the  knovm  species.  In  the  present  paper  I  describe  a 
form  which  I  receiyed  alive  together  with  a  number  of  other  species 
from  Kew,  whither  it  had  been  imported  accidentally  with  plants 
from  the  Bahamas. 

The  worm  is  small  and  slender,  measuring  about  25  mm.  in  length. 
Although  this  interesting  genus  has  been  now  so  frequently  studied, 
there  yet  remain  a  few  points  upon  which  further  information  is 
desirable :  some  of  the  hitherto  missing  information  I  am  able  to 
supply  in  the  present  paper.  The  genus  is  chiefly  interesting  on 
account  of  the  fact  that  it  upsets  in  so  many  points  the  old  distinc- 
tion between  **  TerricolsB  "  and  **  Limicolee.*'  Though  terrestrial  in 
habit  and  in  general  appearance  the  anatomical  structure  is  in  many 
respects  that  of  certain  aquatic  Oligochseta.  Our  present  information 
upon  the  genus  is  derived  from  the  following  memoirs : — 

(1)  F.  E.  Beddard. — "Note  on  some  Earthworms  from  Ceylon 

and  the  Philippine  Islands."     Ann.  <&  Mag.  Nat.  Hist.  ser.  5, 
xvii.  p.  89  (1886). 

(2)  F.  E.  Beddard. — "Note    on   the   Reproductive   Organs  of 

Moniligaster.^'    Zool.  Anz.  Bd.  x.  p.  678. 

(3)  F.  E.  Beddard. — **  On  the  Structure  of  three  new  Species  of 

Earthworms,  with  Remarks  on  certain  points  in  the  Morphology 
of  the  Oligochaeta."     Q.  J.  M.  S.  vol.  xxix.  p.  1 19. 

(4)  F.  E.  Beddard. — **  Preliminary  Notes  on  Oliogochseta.  (3) 
Note  on  Moniligaster'^     Zool.  Anz.  Bd.  xii.  p.  533. 

(5)  F.  E.  Beddard. — **  Observations  upon  the  Structure  of  a  Genus 

of  Oligochseta  belonging  to  the  Limicoline  Section."     Tr.  B. 
Soc.  Ed.  yol.  xxxyi.  pt.  i.  no.  1. 

(6)  A.  G.  Bourne. — *'  On  Indian    Earthworms  :    Pt.   I.,  Prelim- 
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inary  Notice  of  Earthwonns  from  the  Nilgiris  and  Sbevaroys.'* 
P.  Z.  S.  1886,  p.  670. 

(7)  R.  HoRST.— *'  Descriptions  of  Earthworms. — I.  Moniligaster 
koutemi^  n.  sp.,  a  gigantic  Earthworm  from  Sumatra,"  Notes 
Leyd.  Mus.  vol.  ix.  p.  97. 

(8)  E.  Ferrier. — **  Recherches  pour  servir  k  Thistoire  des  Lombri- 
ciens  terrestres."     Nout.  Arch.  Mus.  vol.  Tiii.  p.  130. 

(9)  D.  Rosa. — "  Viaggio  di  Leonardo  Fea  in  Birmania  e  Regioni 

vicine :  xxv.  Moniligastridi,  GeoHColecidi  ed  Eudrilidi."     Ann. 
Mus.  Civ.  Genova,  ser.  2  a,  vol.  ix.  p.  368. 

(10)  W.  MiCHAELSEN. — "  Terricolen  der  Berliner  Zoologischen 
Sammlung.*'    Arch.  f.  Nat.  1892,  p.  209. 

In  this  list,  it  should  be  mentioned,  I  have  only  included 
papers  containing  new  facts  with  reference  to  the  genus ;  other 
papers  which  refer  to  it  will  be  quoted  in  their  place  in  the  course 
of  the  following  pages. 

External  Characters. 

In  the  present  species,  which  I  name  MonUigaater  bahamensie, 
the  clitellum  was  fortunately  developed ;  it  was  not,  however,  visible 
until  the  worm  was  examined  by  means  of  sections,  and  was  then 
found  to  occupy  four  segments,  viz.  x.-xiii.  It  will  be  remem- 
bered that  Perrier  created  a  special  group,  the  Aclitelliens,  for 
Moniligaster,  since  it  appeared  to  possess  no  clitellum ;  the  anterior 
segments  were,  however,  described  as  resembling  in  certain  particu- 
lars the  clitellum  of  other  worms  and  as  probably  representing  that 
organ  ;  but  it  is  not  necessary  to  remark  that  frequently  the  anterior 
segments  of  Earthworms,  especially  of  the  smaller  species,  are  con- 
siderably thicker,  and  also  appear  more  opaoue  owing  to  the 
enclosed:  viscera.  The  first  to  describe  the  clitellum  was  Prof. 
Bourne ;  he  wrote  that  it  occupied  segments  x.-xiii. ;  but  there 
are  no  details  given  as  to  whether  the  clitellum  was  visible  without 
first  having  recourse  to  section-cutting ;  it  certainly  is  not  in  the 
present  species.  The  clitellum  begins  and  ends  sharp  at  the  margins 
of  the  segments  which  it  occupies.  The  resemblance  which  the 
forward  position  of  the  clitellum  in  Momligaater  gives  this  genus 
to  the  liumbriculidse  need  not  be  again  emphasized  ;  I  have  already 
sufficiently  dwelt  upon  the  matter. 

I  have,  however,  now  to  refer  to  an  interesting  point  with  regard 
to  the  clitellum  which  has  not  yet  been  described :  the  minute 
structure  of  the  clitellum  differs  from  that  of  all  other  Earthworms 
and  agrees  with  that  of  all  "  Water-worms  *'  in  being  composed 
of  a  single  layer  of  cells  only.  This  appears  to  me  to  be  a  point 
of  great  importance ;  coupled  with  the  position  of  the  clitellum  it 
gets  even  greater  importance  than  it  would  otherwise  have.  Rosa 
has  sought  to  minimize  the  significance  of  the  anterior  position  of 
the  clitellum  ;  but  I  do  not  think  that  anyone  will  deny  that  the 
resemblance  in  structure  which  it  shows  to  the  lower  Oligocheeta 
cannot  be  explained  away ;  there  is,  moreover,  no  resemblance  in 
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habit  which  might  perhaps  dis 
■ffordMl  by  the  cUtelUr  epitlielii 
tinm  is  only  one  cell  thick,  it  i: 
there  are  hirge  uoa-stiitniDg  cells, 
with  darkly  stsiniog  graoules. 
structure  of  the  clitellum,  whic 
thicker  than  the  epidermic  tissa 

The  setse,  as  in  other  species, 
setR  npon  the  second  segmeat  > 
tiooed  th&tia  M.  barvieUi  these 
OTcrlooked  ;  I  coold  uot  find  tb 
■pedes. 

The  musculRr  layers  of  the  I 
points.  The  circular  layer,  as  is  I 
ap  to  the  longitudinal  layer :  hel 
a  deUcate  conuective  tissue  witb 
run  the  nerves,  of  which  there 
ment.  The  muscle'fibres,  when 
characteristic  appearance  of  the 
more  distinct  way  than  I  have 
worm  :  the  layer  of  muscular  si 
as  compared  to  the  central  cevit 
lar  matter;  this  is  not  stained  ; 
the  smaller  ones  being   iiearesl 

Jierhsps  speak  of  the  layer  wl 
ongitudinal  muscles  as  a  "  nervi 
nerre-twigs  besides  the  main 
longitudinal  muscular  layer  is,  i 
fihres  tend  to  be  arranged  in  thi 
mon,  though  not  universal,  ami 
also  it  WHS  easy  to  see  that  esd 
the  whole  the  structure  of  the  I 
exception  of  course  of  the  cliti 
rather  than  the  aquatic  genera  ; 
ranged  among  his  "  Limicolts," 
that  of  the  higher  Oligochtcta  ; 
is  not  conclusive  bs  to  the  affioil 

Interna 
The  internal  structure  of  this 
widely  different  frocn  that  of  M 
thickened  septa  which  divide  s 
tence  of  this  number  of  septa  is 
as  they  seem  to  occur  in  M.  be\ 
referred  to.  The  alimentary  c 
from  that  of  other  species ;  tlier 
appears  to  be  no  vascular  tract  a 
Oligochceta  replaces  functional 
giiiards  are  present,  commenc 
nephridia  have  a  large  cracum  ai 
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funnel  of  the  nephridia,  which  lies  in  the  segment  in  front  of  that 
which  contains  the  rest  of  the  nephridia.  The  structure  of  the 
nephridia  is  not  that  of  the  aquatic  Oligochaeta ;  they  recall  those  of 
the  Geoscolecidaa.  It  is  of  course  the  reproductive  organs  which  are 
so  different  from  those  of  the  higher  OligochsDta. 

The  testes,  as  in  the  other  species  of  the  genus,  are  placed  within 
the  sperm-sacs  attached  to  the  front  wall  of  segment  x. ;  they  are 
also  in  contact  with  the  ciliated  rosettes,  which  open  likewise  into 
the  interior  of  the  sperm-sacs.    In  Moniligaster  harwelli  I  figured 
and  described  the  ciliated  rosettes  as  lying  in  the  same  segment  as 
that  upon  which  the  atria  open  on  to  the  exterior  ;  this  is  also  the 
case   with   M.  beddardi  and   with   the   species   described   in  the 
present  paper ;  in  those  two  Moniligasters  the  sperm-duct  is  very 
short  and  lies  entirely  within  the  xth  segment.     In  M.  bahamensis 
the  sperm-ducts   are   remarkably  long  and  much  convoluted,  re- 
calling the  sperm-ducts  of  such  genera  as  Pachydrilus ;  they  do 
not  lie  entirely  within  the  xth  segment  but  extend  forwards  into 
the  segment   in   front.      It  is  quite  possible  that  the  difference 
is    merely    one   of   maturity   in    the    various    individuals.      The 
arrangement  of   the  sperm-ducts  is,  curiously,  the  reverse  of  the 
arrangement   characteristic  of    the   posterior  sperm-duct  of   the 
Lumbriculidse ;  in  these  worms  the  sperm-ducts  in  question  traverse 
the  septum  lying  behind  the  male  pore,  and  tlien  bend  back  to 
traverse  the  same  septum  again.     This  is  exactly  what  occurs  in 
Moniligaster  bahamensis,  only  that  it  is  the  segment  in  front  of  that 
which  bears  the  male  pores  which  is  twice  perforated  by  the  sperm- 
ducts.     1  do  not,  of  course,  intend  a  serious  comparison  between  the 
two  forms  in  this  matter ;  but  at  any  rate  the  disposition  of  the 
sperm-ducts  in  Moniligaster  is  exceedingly  different  from  anything 
that  occurs  in  the  remaining  genera  of  Earthworms. 

The  sperm-sacs  in  the  present  species  are  restricted  to  the  xth 
segment ;  this  was  the  case  at  any  rate  with  one  of  the  two  species 
which  I  studied  by  means  of  longitudinal  sections ;  the  segment  in 
which  they  lie  is  the  xth ;  as  in  the  other  species  of  the  genus, 
their  cavity  is  undivided  by  trabeculsB,  but  filled  with  developing 
sperm. 

The  orifices  between  segments  x./xi.  lead  into  a  pair  of  muscular 
sacs ;  each  sac  has  a  narrow  lumen  hordered  by  a  single  layer  of 
low  columnar  cells  covered  with  a  moderately  thick  chitinous  layer ; 
outside  the  epithelium  is  a  mass  of  muscles  which  are  somewhat 
loosely  arranged,  and  in  the  interstices  of  which  lie  groups  of  glan- 
dular cells.  The  sac  is  oval  in  form  and  at  the  distal  end  the  lining 
epithelium  is  reflected  back  over  a  conical  process  which  contains 
the  duct  of  the  atrium  proper ;  the  terminal  sac  with  this  evidently 
protrusible  structure  has  clearly  the  closest  possible  resemblance  to 
the  penis  and  penis-sheath  of  the  Tubificida.  Vejdovsky  has 
figured^  a  protrusible  penis  in  the  Lumbriculid  Stylodrilus — a  family 
which  is  in  some  respects  nearer  to  Moniligaster  than  are  the 
Tuhificidee.  Among  Earthworms  the  nearest  approach  to  the  penis 
'  SyBtem.  u.  Morph.  Oligoohaeten,  pL  xi,  figs.  11-16. 
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of  the  aquatic  Oligochseta  and  of  MonUigcLiter  is  to  be  seen  in  the 
genus  Eudrilus,  But  MonUigatter  obyiously  comes  much  closer  to 
the  aquatic  OligochsBta  than  does  Eudrilua  in  this  particular. 

Communicating  with  this  muscular  penis  is  the  atrium.  I  have 
already  described  and  figured  the  structure  of  the  atrium  in  MomU- 
ga9ter  harwelU,  and  have  pointed  out  its  close  similarity  to  the 
atrium  of  the  Lumbriculidae ;  the  Tubificid  BnmcMura  has  an 
atrium  which  is  also  constructed  upon  the  same  plan.  In  MoniU'- 
garter  bahamensU  we  have  the  same  low  and  darkly  staining 
columnar  epithelium  lining  the  lumen  ;  this  is  surrounded  also  by 
the  same  comparatively  thick  circular  muscular  layer ;  in  M,  baka" 
mensis,  as  in  M.  barwelli,  the  outermost  covering  of  the  atrium  is 
formed  by  oval  groups  of  pear-shaped  cells.  I  find,  however,  that 
in  the  species  of  Moniligaster  with  which  the  present  paper  deals, 
the  ducts  of  these  cells,  which  are  simply  filiform  prolongations  of 
their  substance,  pierce  the  muscular  layer  in  bundle  and  eyidently 
pour  their  secretion  into  the  lumen  of  the  atrium.  These  ducts 
were  exceedingly  conspicuous  owing  to  their  dark  staining,  an  effect 
possibly  due  to  the  presence  of  abundant  secreted  granules.  They 
were  probably  overlooked  in  Moniligaster  barwelli,  owing  to  their 
not  being  stained.  I  could  find  no  peritoneal  layer  even  of  the 
thinnest  round  the  atrium. 

Rosa  has  described  a  somewhat  different  structure  for  the 
''  prostates  "  (atria)  of  Desmogaster.  He  has  above  all  insisted  upon 
the  presence  of  a  peritoneal  layer  investing  the  organ  superficially. 
The  minute  structure  is  described  in  the  following  words: — 
"  II  lume  interno  h  piccolissimo,  appena  -^  del  diametro ;  esso  h 
tappezzato  da  un  epitelio  cilindrico.  Esternamente  a  questo  la 
massa  delle  pareti  e  prevalentemente  muscolare;  uella  parte  piik 
centrale  le  fibre  sono  annulari ;  in  tutto  il  resto  sono  longitudinali, 
disposte  in  fasci  raggianti.  Nella  regione  piu  esterna  questi  fasci 
divergendo  racchiudouo  fra  di  loro  delle  ghiandole  pluricellulari 
piriform!  che  per  luughi  condotti  vanno  a  ragginngere  il  lume 
interno,  ma  queste  ghiandole  non  arrivano  alia  parete  esterna  deila 
prostata  perche  i  fasci  muscolari,  benche  ridotti  a  sotdli  strischie, 
passano  fra  una  ghiandola  e  V  alta  e  si  ricongiungono  fra  loro,  formando 
spesso  solo  un  sot  tile  rivestimento  attorno  alia  base  di  esse.  £  inoltre 
ben  evidente  un  rivestimento  esterno  peritoneale  che  spesso  nelle 
sezioni  si  vede  staccato.  La  superficie  delle  prostate  non  e  racemosa 
como  nei  Moniligaster,  ma  liscia  o  appena  ondulata,  ed  ha  lo  stesso 
aspetto  sericeo  delle  prostate  degli  Eudrilus.**  This  description  and 
the  illustrative  figure  are  suggestive  rather  of  the  penis  than  the 
atrium  of  Moniligaster,  particularly  with  regard  to  the  gland-cells 
imbedded  among  the  muscles.  It  appears  to  me  to  be  possible  that 
Desmogaster  differs  from  Moniligaster  in  that  the  atrium  is  not 
specialized  into  two  regions. 

The  ovaries  are  in  the  xith  segment,  attached  to«the  front  will 
of  that  segment,  as  is  so  usual ;  the  oviducal  funnels  open  opposite 
to  them  and  appear  to  be  particularly  large ;  but  the  most  remark- 
able feature  of  the  female  reproductive  organs  of  this  Annelid  are 
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the  large  egg-sacs.     Even  Rosa,  who  is  so  anxious  to  minimize  the 
affinities  of  the  MonilignstridsB  to  the  lower  Oh'gochsBta,  admits 
that  the  size  of  the  eggs-sacs  is  unknown  in  the  Terricol®,  though 
it  is,  he  remarked,  going  rather  too  far  to  exclude  Moniligaster 
from  the  TerricolsB  on  these  grounds.     In  Moniligaaier  heddardi  no 
egg-sacs  were  found  hy  Rosa  ;  but  I  do  not  think  that  this  failure 
to  find  the  structure  in  question  is  tantamount  to  a  proof  that  they 
are  non-existent  in  that  species,  as  Rosa  seems  to  imply.      Anyhow 
they  are  large  in  the  present  species,  and  occupy  at  least  three 
segments.     Bourne,  the  first  to  discoTer  these  bodies,  stated  that 
they  occupy  iu  Moniligatter  tninutus  segments  xii.-xv.     As  to  the 
oTa  of  Moniligaster,  Bourne  says  nothing  about  them  save  that 
there  are  ova  in  these  sacs ;  the  eggs  in  Moniligaster  heddardi  are, 
according  to  Rosa,  very  minute,     in  the  species  here  under  consider- 
ation the  ova  present  a  very  remarkable  character,  unique  among 
Earthworms:    they  are  not    particularly   large,  though,  perhaps, 
larger  than  in  many  Earthworms  ;  the  remarkable  fact  about  them 
is  that  they  are  crowded  with  yolk-particles :  to  so  great  an  extent 
is  the  yolk  deyeloped  that  the  nucleus  is  by  no  means  always 
apparent ;  the  yolk-particles  are  moreover,  as  is  shown  in  the  accom- 
panying figure  (Plate  XLV.  fig.  1),  of  considerable  size,  quite  as 
large  as  they  are  in  eggs  of  a  much  greater  size.     This  fact  about 
the  OTa  of  Moniligaster  bahamensis  is  of  considerable  interest.     I 
pointed  out  some  time  since  ^  that  the  only  distinguishing  characters 
between  the  Megadrili  and  the  Microdrili  of  Benham ',  not  alluded 
to  by  Benham  himself,  are  the  three  following : — 

(1)  Large  size  of  ova. 

(2)  Cliteilum  consisting  of  only  a  single  layer  of  cells. 

(3)  Sexual  maturity  at  a  fixed  period. 

In  the  three  points  mentioned  the  Microdrili  (s  Limicolee  of 
Clapar^de  minus  Naids  and  JEolosoma)  differ  from  all  the  Megadrili  or 
Earthworms.  Now  I  have  just  pointed  out  that  the  ova  of  Monili- 
gaster,  although  not  so  large  as  they  are  in  the  Microdrili,  agree 
with  them  in  having  a  great  quantity  of  yolk,  a  character  not  found 
in  any  other  Earthworm ;  this  is,  at  any  rate,  an  indication  of  a  step 
in  the  direction  of  the  Microdrili,  even  if  it  be  not  held  to  be  a 
point  of  close  affinity  with  them.  On  a  previous  page  I  have  pointed 
out  that  the  structure  of  the  cliteilum  is  quite  like  that  of  the  lower 
OligochsBta  in  being  made  up  of  a  single  layer  of  epithelium  only  ;  it 
may  be  added  that  in  all  possibility  the  sexual  maturity  is  at  a  fixed 
period ;  this  \iould  account  for  the  failure  of  so  many  investigators 
to  find  the  cliteilum ;  Prof.  Bourne  tells  me  that  he  expects  that 
the  cliteilum  will  be  found  at  the  proper  season  in  all  Moniligasters. 

It  is  difficult  therefore  to  see  on  what  grounds  Moniligaster  is  to 
be  referred  to  the  Earthworms  as  opposed  to  various  groups  of  the 
aquatic  Oligochseta.      Rosa  justly  points   out   that  Tetragonurus 

*  "  On  the  Anatomy  of  OcnerodrUm  (Bisen),"  TraoB.  Roy.  Soc.  Edinb.  vol. 
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int^umental  pigment  and  to  the  consequent  visibility  of  the  blood- 
▼easels  through  the  skin. 

The  setae  are  strictlj  paired.  The  clitellum  is  not  developed 
ventrallj,  it  extends  dorsally  over  four  segments,  viz.  xiv -xvii;  the 
male  pore  is  single  and  meaian  upon  segment  xvii.  near  to  the  poste- 
rior end  of  that  segment ;  the  spermatothecal  orifice  is  also  single 
and  upon  the  xiiith  segment. 

There  are  a  few  papillsB  present ;  on  the  eleventh  segment  are  a 
pair  on  each  side  of  the  median  ventral  line ;  on  the  fifteenth  seg- 
ment are  another  pair  occupying  a  corresponding  position  ;  finally 
there  are  two  pairs  on  segment  xiii.,  one  pair  in  front  of  and  one 
behind  the  spermatothecal  orifice  ;  in  sections  these  papillsB  are  seen 
to  be  slight  depressions  of  the  integument,  and  the  epithelium  is 
deeper  than  that  which  covers  the  body  generally ;  it  is  also  composed 
of  large  clear  cells  which  have  a  glandular  appearance.  It  is  pos- 
sible that  the  papillae  are  adhesive  disks,  and  not,  as  they  seem 
frequently  to  be  in  some  other  Oligochaeta,  sense-organs. 

A  very  marked  peculiarity  of  the  family  Eudrilidse  is  the  presence 
in  the  skin  of  those  peculiar  sense-bodies  which  were  first  described 
by  myself  in  Eudrilus,  and  have  since  been  found  in  a  few  other  genera 
of  the  family ;  they  are,  however,  by  no  means  universal,  but  have 
never  been  met  with  in  any  worm  not  belonging  to  the  family  EudrilidsB: 
they  occur  in  the  species  under  consideration.  I  only  observed  them 
in  the  ditellar  region ;  this  was  perhaps  due  to  the  fact  that  else- 
where they  were  not  so  readily  visible  owing  to  the  thinness  of  the 
epidermic  layer ;  they  lie  in  the  clitellum  beneath  the  epidermis, 
and  are  placed  longitudinally  with  reference  to  the  long  axis  of  the 
body. 

The  muscular  layers  are  not  very  thick ;  but  there  are  no  note- 
worthy points  to  comment  upon* 

With  regard  to  the  internal  anatomy,  the  alimentary  tract  shows 
a  peculiarity  not  hitherto  described  in  any  Eudrilid :  in  many 
genera  of  this  family  there  are  calciferous  glands  of  two  kinds— ' 
paired  organs  in  segment  xiii.,  and  ventral  unpaired  pouches  in  seg- 
ments ix.,  X.,  xi.  The  present  species  has  neither  of  these  two  kinds 
of  appendages ;  but  it  is  not,  as  are  many  forms  (e.  g.  Lidyodrilus)^ 
entirely  without  glands  appended  to  the  oesophagus. 

In  segments  vi.-x.  there  are  pairs  of  whitish-coloured  glands  which 
have  a  remarkable  structure,  quite  unusual  and  unparafieled  in  the 
group  Oligochffita  (see,  however,  the  following  description  of  TVtcAo- 
ehata  barbadensia).  One  of  these  glands  is  illustrated  in  fig.  1 1  of 
Plate  XLVl. ;  the  gland  is  uf  an  oval  or  sometimes  a  more  irregular 
shape ;  it  is  bounded  externally  by  a  thin  layer  which  stains  darkly 
with  borax  carmine,  and  which  is  perhaps  to  be  regarded  as  the 
peritoneal  layer  investing  the  gland  externally ;  witliin  this  there 
is  a  mass  of  tissue  consisting  of  innumerable  spherules  like  the  yolk- 
spherules  of  an  ovum,  and,  like  them,  not  stained  by  the  reagent. 
Here  and  there  among  the  mass  of  spherules  are  scattered  nuclei, 
evident  on  account  of  their  staining  very  deeply  with  the  reagent 
that  produces  no  effect  upon  the  surrounding  granules  ;  there  were 
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DO  cell-outlines  risible,  bat  nevertheless  I  cannot  but  r^ard  the 
mass  as  being  composed  of  cells  with  perhaps  very  thin  boundary 
lines.  In  the  centre  of  each  of  these  glands  was  a  darkly  staining 
rod  of  tissue  which  appears  to  be  a  blood-vessel ;  at  the  apex  these 
glands  opened  into  the  lumen  of  the  oesophagus  by  an  exceedingly 
narrow  diverticulum  of  the  oesophagus;  this  tube  soon  ends, 
leaving  the  greater  bulk  of  the  calciierous  gland  composed  of  the 
peculiar  tissue  that  I  have  already  described. 
The  only  other  Oligochsets  in  which  calciferous  glands  at  all  com- 

f  arable  to  these  exist  are  the  genera  GorcUodrilus  and  Triehoehata. 
have  lately  ^  described  the  principal  anatomical  characters  of  the 
former  new  genus,  which  is  mainly  found  in  tropical  Africa,  though 
also  extending  its  range  to  the  New  World.  In  all  the  species  of  that 
genus  there  is  a  single  unpaired  median  pouch  in  the  ninth  segment 
which  in  certain  particulars  resembles  the  calciferous  glands  of 
Ettdriloidea  durbanensis ;  the  resemblance  consists  in  the  tissue  which 
builds  up  the  greater  part  of  the  gland  and  which  is  apparently 
identical  with  that  which  builds  up  a  greater  proportion  of  the  glands 
in  Eudriloides,  The  peculiar  kind  of  tissue  which  characteriies 
the  calciferous  glands  of  these  two  genera  of  Oligochseta  is,  however, 
not  unknown  in  the  group;  in  several  aquatic  Oligochseta,  for 
example  in  some  Naids  and  in  many  Lumbriculidee  such  as  Suiroa  ^ 
the  nephridium,  just  after  traversing  the  septum,  is  swollen  out  into 
an  oval  tract  which  shows  precisely  the  same  structure  as  that  of 
the  glands  already  described.  I  have  figured  this  tissue  in  the 
American  Lumbriculid  Sutroa,  and  suggested  that  it  might  possibly 
serve  as  a  filtering  tissue.  The  oval  swelling  is  permeated  by  fine 
canaliculi  which  are  not  always  apparent ;  in  the  same  way  the 
similar  tissue  in  the  calciferous  glands  of  Eudriloides  and  of  GordUo- 
driluB  seems  to  be  traversed  by  fine  canaliculi  (shown  in  the  case 
of  Gordiodrilus  in  fig.  8  of  plate  vii.  of  my  memoir  already  quoted 
dealing  with  the  anatomy  of  that  worm).  It  is  quite  possible, 
therefore,  that  Michaelsen's  notion  that  these  glands  serve  as  organs 
of  assimilation,  rather  than  as  organs  of  secretion,  may  prove  to  be 
correct  in  the  two  Annelids  which  possess  this  peculiar  form  of 
calciferous  gland  ;  although,  as  I  have  pointed  oat,  there  can  be  no 
doubt  that  the  ventral  pouches  of  Eudrilus  do  not,  at  any  rate, 
entirely  serve  such  a  purpose,  for  I  found  particles  of  calcareous 
secreted  matter  in  the  lumina  of  the  said  pouches ;  furthermore  the 
resemblance  of  this  tissue  to  that  found  in  the  nephridia  is  worthy  of 
note  in  relation  to  the  fact  that  in  Gordiodrilus  there  appears  to  be  a 
communication  between  the  ventral  pouches  and  the  nephridia.  I 
do  not,  however,  wish  to  insist  upon  more  than  the  actual  structural 
likeness  between  the  tissue  in  the  two  series  of  organs ;  this  is 
indeed  very  striking.  It  may  be  that  this  resemblance  between  the 
calciferous  pouches  of  Eudriloides  and  Gordiodrilus  is  some  evidence 

*  *'  On  a  new  Genus  of  Oligochata  Ac,"  Ann.  &  Mag.  Nat.  Hi«t.  ear.  6,  x. 
p.  74  (1892). 

*  "  A  Contribution  to  the  Anatomy  of  Suiroc,"  Tr.  Boy.  Soc.  Edinb.  (to  appear 
immediately) . 
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of  their  affinity  ;  Grordiodrilus  is  clearly  a  rather  degenerate  form, 
with  no  marked  affinities  to  any  other  genera  except  to  Ocnero- 
driiut  and  Pypnaodriltts — ^an  affinity  which  may  be  merely  due  to 
the  fact  that  they  are  all  degenerate  forms,  and  thus  not  a  real 
affinity.  In  any  case  it  is  remarkable  that  thi«}  curious  form  of 
glandular  tissue  should  be  limited  to  the  calciferous  glands  of  the 
two  genera  JSudriloides  and  Gordiodrilus, 

As  regards  the  rest  of  the  alimentary  canal,  there  are  not  many 
points  which  require  notice ;  there  is  a  gizzard  in  the  fifth  segment, 
well  dcToloped  and  by  no  means  rudimentary. 

The  first  septum  Ues  just  in  front  of  the  gizzard  and  thus  separates 
segments  iv./v. ;  the  four  septa  which  follow  the  gizzard  are  thicker 
than  the  rest.  The  nephridia  are  of  course  paired,  and  the  first 
pair  appear  to  belong  to  the  fourth  segment. 

There  is  only  a  single  pair  of  testes,  which  lie  in  the  xith  segment, 
attached  to  the  front  wall  of  that  segment ;  opposite  to  them  are 
the  funnels  of  the  sperm-ducts,  these  are  very  large  and  much  folded. 
The  sperm-duct  has  no  swelling  at  its  origin  from  the  funnel ;  it  is 
a  narrow  tuhe,  much  narrower  than  the  oviduct ;  it  opens  into  the 
atrium  a  little  way  before  the  opening  of  the  latter  into  the  terminal 
copulatory  apparatus.  The  atria  are  two  closely  applied  tubes 
contained  within  one  sheath,  so  that  on  a  dissection  the  atrium 
would  no  doubt  appear  to  be  single.  Whether  the  division  of  the 
atrium  is  an  indication  of  its  being  the  result  of  the  fusion  of  two 
separate  atria  is  not  obvious ;  at  first  sight  it  does  appear  to  be 
obvious,  but  it  will  be  remembered  that  in  Eudrilus  each  atrium 
is  similarly  divided  into  two  completely  separated  tubes  within  a 
common  sheath.  This  atrium  consists  entirely  of  a  layer  of  gland- 
ular cells  ensheathed  in  a  very  thin  peritoneal  layer  ;  the  terminal 
apparatus  is  a  muscular  diverticulum  of  the  body-wall,  with  which 
are  also  connected  a  pair  of  sacs  each  containing  a  single  penial  seta, 
whose  shape  I  am  unable  to  describe. 

The  spermatotheca  is  unpaired,  it  opens  on  to  the  exterior  in 
segment  ziii. ;  the  aperture  leads  into  a  thick-walled  sac  from  which 
arises  a  thinner-walled  sac  extending  backwards  into  the  next 
segtnent ;  this  latter  is  lined  by  cells  which  appear  to  be  similar  to 
those  found  in  the  corresponding  organ  of  other  Eudrilidsd,  and 
suggest  that  in  this  species  as  in  others  the  spermatothecee  are 
developed  from  the  coelom,  and  are  therefore  not  homologous  with 
the  spermatothecse  of  other  Earthworms.  The  terminal  sac  of  the 
spermatotheca  is  lined  by  an  epithelium  which  has  preserved  the 
characters  of  the  epidermis  whence  it  is  derived ;  the  cells  are  of 
two  kinds,  the  usual  glandular  and  the  interstitial  cells. 

To  the  spermatotheca  on  each  side  is  attached  a  receptaculum 
ovorum  ;  these  sacs,  although  attached  to  the  spermatotheca,  are  not 
really  connected  with  it,  that  is  to  say  they  do  not  open  on  to  the 
spermatotheca ;  the  egg-sacs  are  not  in  any  way  unusual  in  their 
structure,  their  cavity  is  divided  up  into  numerous  compartments  by 
trabeculse.  In  the  compartments  are  lodged  the  ova:  the  ova  in 
the  egg-sacs  are  not  accompanied  by  masses  of  developing  ova  or  by 
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cells  sernng  as  nutritive  cells  to  the  developing  ova ;  the  ovidueU 
are  peculiar  in  that  they  per/orate  the  septum  dividing  segments 
xiii./xiv.  twice.  The  funnel  opens  freely  into  the  interior  of  segment 
xiii.  right  opposite  the  ovary  and  also  into  the  interior  of  the  egg- 
sac  ;  it  then  passes  into  the  cavity  of  the  thirteenth  segment  and 
bending  back  runs  straight  along  the  body-wall  up  to  its  point  of 
opening  on  to  the  exterior.  The  oviduct  has  thus  an  unusually  long 
course,  which  is  further  increased  by  the  fact  that  the  pore  is 
situated  near  to  the  hinder  end  of  the  fourteenth  segment ;  the 
calibre  of  the  oviduct  is  considerably  greater  than  that  of  the  sperm- 
duct  ;  the  two  can  be  easily  compared  in  this  respect,  as  the  sperm- 
duct  passes  close  to  the  oviduct ;  the  oviduct  is  not  ensheathed  in 
a  muscular  coat ;  the  ciliated  epithelium  is  only  covered  by  a  delicate 
peritoneal  layer. 

The  ovaries  lie  in  the  thirteenth  segment,  attached,  as  is  usual,  to 
the  front  wall  of  that  segment.  The  septum  dividing  segments 
xii./xiii.  joins  that  which  follows,  and  a  sac  is  thus  formed  which 
encloses  the  ovaries  and  the  terminal  bulbus  of  the  spermatotheca. 
Centrally  this  sac  is  almost  filled  by  the  bulbus,  but  laterally  there 
is  plenty  of  room,  and  the  spacious  cavity  thus  formed  is  occupied 
not  only  by  the  ovaries  and  detached  ova,  but  also  by  an  immense 
quantity  of  small  nucleated^  often  fusiform  corpuscles ;  similar 
corpuscles  are  also  found  in  great  abundance  in  the  xith  segment. 
I  am  doubtful  whether  to  regard  these  as  slightly  metamorphosed 
cells  of  the  ovary  and  testis  respectively  or  merely  as  perivisceral 
corpuscles,  which  happen  to  have  been  aggregated  together  in 
greater  numbers  in  the  two  segments  referred  to  than  elsewhere. 

The  ripe  ova  (from  the  egg-sac)  have  no  striated  membrane  such 
as  is  found  in  certain  other  Eudrilids. 

This  worm  evidently  belongs  to  one  of  the  more  simply  organized 
of  the  Eudriiidse  ;  for  the  fusion  of  the  female  organs  is  incomplete. 
It  must  therefore  be  referred  to  one  of  the  following  genera,  viz* 
Eudriloides,  Platydrilus,  Megachteta,  Reithrodrilus,  or  Noigkus. 

As  to  external  characters  it  agrees  with  Platgdrilus  in  having  a 
saddle-shaped  clitellum,  and  also  in  the  extent  of  the  clitellum. 

The.  internal  anatomy  is  in  some  respects  unlike  any  of  these 
genera ;  for  instance,  the  peculiar  form  of  the  calciferous  glands 
marks  out  the  present  species  from  all  Eudrilids  including  those 
mentioned,  in  none  of  which  are  there  calciferous  glands  at  all. 

In  possessing  one  pair  of  testes  and  in  the  corresponding  single 
funnels  &c.  the  worm  resembles  Notghis,  Eudriloides,  Megach<eta  T ; 
but  this  is  not  of  course  an  important  difference  from  Platgdrilus  &c 
The  complete  fusion  of  the  two  atria  is  peculiar  to  the  worm,  though 
a  commencing  fusion  occurs  in  Eudriloides^  from  which,  however, 
the  species  described  here  differs  in  the  shortness  of  the  atria  and  in 
the  absence  of  a  muscular  tunic.  The  principal  reason  which  leads 
me  to  refer  the  worm  to  the  genus  Eudriloides  is  the  structure  of 
the  female  organs.  1  have  described  the  modification  of  the  septum 
dividing  segments  xiii./xiv.,  whicli  forms  a  sac  enclosing  the  terminal 
part  of  the  spermatothecal  sac  and  the  ovaries  and  oviducal  funnels : 
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though  this  seems  to  be  perfectly  similar  to  the  arrangement 
figured  by  Michaelsen  ^  for  Notyhu  emini,  I  am  inclined  to  think 
that  in  the  latter  there  b  a  distinct  sac  independent  of  the  septa. 

VI.  Family  GsoscoLRCiDiB. 
15.  Trichocbata  barbadensiB,  n.  sp. 

I  hare  examined  a  single  specimen  of  this  species  which  I  received 
alive  from  Kew  ;  it  is  a  native  of  Barbadoes. 

The  worm  was  24  mm.  long  and  consisted  of  84  segments ;  the 
colour  during  life  was  red,  the  skin  containing  no  pigment. 

The  setae  are  paired,  their  shape  is  precisely  tbuit  of  TriehocluBta 
kesperidumf  a  new  genus  and  species  of  Earthwonns  which  I  have 
recently  ^  described  from  the  island  of  Jamaica.  On  the  clitellum 
the  setse  appeared  to  be  rather  larger  than  those  upon  the  other 
segments  of  the  body,  and  the  ornamentation  at  the  tip  a  little  more 
pronounced.  Although  the  setee  in  the  present  species  show  no 
trace  of  the  characteristic  irregularity  of  Trichochceta  hesperidumt 
I  do  not  hesitate  to  place  them  in  the  same  genus  on  account  of 
the  peculiar  form  of  the  setee,  which  is  unmatched  in  any  other 
Oligochset.  At  first  one  would  be  inclined  to  regard  the  irregularity 
of  die  setae  as  a  mark  of  generic  distinction ;  but  it  must  l^  borne 
in  mind  that  in  PontoscoleXf  as  was  first  pointed  out  by  Friti 
Miiller ',  and  I  have  been  able  to  confirm  his  discovery,  the  setse 
are  occasionally  regular  and  paired. 

The  clitellum,  exceptionally  for  the  family  Oeoscolecidee,  is 
complete;  that  is  to  say,  there  is  no  ventral  tract  free  from 
glanduUr  tissue.  Rosa  has  used  the  saddle-shaped  clitellum  as  one 
of  the  characters  of  the  Geoscolecidsd ;  the  present  species  shows 
that  this  character  can  be  no  longer  used.  The  clitellum  extends 
from  the  xiiith  segment  to  the  xxiind. 

The  prostomium  appeared,  before  the  worm  was  examined  by 
means  of  sections,  to  resemble  that  of  Rhinodrilus  or  TriehoofuBta 
hetperidum,  that  is  to  say  it  lay  apparently  in  the  mouth  instead  of 
projecting  above  it.  In  longitudinal  section,  however,  this  appear- 
ance is  seen  to  be  largely  due  to  the  retraction  of  the  prostomium. 
which  is  perhaps  faciliuted  by  the  division  of  the  first  seKment 
into  two  annuli  by  a  groove. 

The  nephridia  are  paired,  the  first  pair  being  rather  larger  than 
those  which  follow :  the  large  size  of  the  first  pair  of  nephridia  Is 
commonly  found  to  be  a  character  of  the  Oeoicolecidn ;  it  is  hardly 
so  pronounced  in  the  present  species  as  in  Pantoioolea  for  r xampi;*. 
The  duct  of  this  nephndium  is  long  and  appears  to  open  on  to  tlis 
exterior  on  the  third  segment. 

As  to  the  vascular  system,  the  only  point  that  I  partiniliirly  imHh 
IS  the  presenceof  a  pairof  Urge  hearts  in  each  of  im»k"'**"U  s  '  «I. 

*  Q.  J.  M.  8.  Jto.  1893,  p.  252 
vol.  XX.  p.  13  (tranalated  from  a  p»p-jr  in  H,^  Ar- 1,   f  ;»**i„fl  / 
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Sepuate  calciferoua  glfloda  like  those  of  Ponloieotex  do  not  exiit 
in  the  present  ipecies,  though  it  it  yetj  possible  that  three  pun  of 
{esopbftgeal  cteca,  the  structure  of  which  will  be  described  presently, 
are  the  homologues  ol'  those  glands.  The  calciferous  glands  are, 
however,  functioaally  represented,  as  is  so  generally  the  case  with 
Earthworms  in  which  no  separate  caca  exist,  by  a  tract  of  cesophagus 
with  much  folded  walls  ;  numerous  crystals  lying  in  the  intersUce* 
of  ihe  folds  appear  to  be  the  product  of  their  epithelium,  and  are 
apparently  sioiilar  to  tlie  crystals  met  with  in  true  calciferous  glands. 
This  tract  of  ceaophaguB  extends  through  about  three  segments, 
commencing  with  the  tenth.  It  closely  resembles  the  corresponding 
structure  in  the  oearly  allied  form  Onyehoehata '. 

In  segments  vii.,  viii.,  ix.  are  three  pairs  of  very  amall  cesopha)(eBl 
Gieca ;  their  calibre  in  transverse  section  is  about  the  same  as  that 
of  the  dorsal  vessel,  but  as  they  are  very  short  and  narrower  at 
both  extremities,  they  only  possess  even  this  small  diameter  for  a 
limited  distance.  Each  cgecuui  is  lined  by  a  layer  of  low  cubical 
epithelium  which  does  not  appear  to  be  ciliated;  between  this 
epithelium  and  the  peritoneum  is  a  plexus  ol  blood-vessels  which 
are  very  large  in  proportion  to  the  cscuin  itself,  and  protrude  into  the 
lumen,  reducing  it  very  greatly  and  causing  it  to  assume  here  and 
there  a  star-shaped  contour.  It  will  be  noticed  that  these  cseca  occupy 
the  same  segments  as  do  the  calciferous  glands  of  Ponltueolex,  and 
they  may  probably  be  safely  regarded  as  the  degenerate  repreaeii' 
tatives  of  the  latter. 

The  gizsard  is  large  and  exteuds  apparently  through  a  considerable 
number  of  segmenrs;  defining  its  limits  by  the  septum  which 
bounds  it  posteriorly,  it  would  seem  to  tic  in  the  sixth  segment,  but 
the  anterior  septa  are  ttot  sufficiently  clear  to  permit  of  fixing  its 
anterior  limits. 

There  are,  as  in  some  other  Geoscolecidse,  only  a  single  pair  of 
testes.  These  belong  to  the  xith  segment,  and  are  attached  to  the 
front  wall  of  that  segment.  They  are,  together  with  the  funnel  of 
the  TBS  deferens,  euclosed  in  a  sac,  which  extends  bade  for  some 
segments  (to  about  the  xviitii)  and  is  the  sperm-sac  ;  the  sperm-aacs, 
however,  although  the  worm  whs  fully  mature,  contained  do  aperm, 
aod  were  of  a  very  narrow  calibre  as  in  TricAoe&ala  httperidum. 

The  funnel  of  the  sperm-duct  is  very  lai^  and  folded  ;  the 
fuuoel  exteuds  below  the  testes  and  nearly  reaches  the  septum  to 
which  the  testis  is  attached  ;  the  posterior  limit  of  the  funnel,  still 
of  course  enclosed  within  the  sperm-sscs,  is  in  the  septum  bouading 
segments  xiii./xiv. ;  but  they  Ue  close  to  the  ovary.  The  sperm- 
duct  itself  opens  on  to  the  exterior  on  or  beyond  the  xviith  segment ; 
I  only  traced  it  as  far  as  the  latter,  but  did  not  observe  the  actual 


AmeDg  tiie  flpecamotf  of  Emftri^moft  ^mr^mtmm$  wns  Wk  tx^myXt 
of  a  totathr  di&rent  specitf^ — m  £Mt  «hk4i  I  onlr  recc^uK^i  ntW 
rTMBiiiHiig  loncitadiiud  socDons  of  tbc  ImhI  t\>d  of  U>^  wont) ;  x\\t 
tmaihtem  of  ax,  absence  of  pi£ii>ent^  and  sinsiUntT  iu  the  |HVt)tum 
of  the  ^fcrDmi  ptwemed  mt  horn  dtsdogvUhing  them  whei\  iiUvf « 
TIm^^  bdon^,  hcmew^^  to  louHy  didPffcnt  immities  ;  the  s|>fcieti  now 
to  he  deflcribed  i^  m  Grosoolrad. 

It  ksB  fNured  setK  vhkh  show  no  recognitahle  ornamcutAtioD* 
1  did  not  ohftcT^  wlvether  tho<ae  upon  the  ditellum  were  ill  aiiy  way 
diflfeiegt  from  the  rest. 

Hie  dke&WB  commeooes  in  the  xiith  segment  and  eiidt  in  the 
zixdi ;  it  is  a  little  difficult  to  he  precise  ahout  the  actual  hcgiuning 
aad  eading.  If  we  reckon  as  clitellum  only  tliat  tract  o(  epTdennU 
where  the  •*  nntere  "  and  •*  ohere  Saiilenregion  "  of  Clapai^de  can 
he  recognised,  then  the  dit^ura  hegins  at  the  oommenoeinont  of 
segment  xiiL  ;  hut  the  epideru^is  covering  segment  xii.  dorsally  diiTom 
from  that  lying  in  front  hy  the  fact  that  the  glands  arc  elongated 
and  Tery  darkly  stained  ;  they  are  indeed  the  exact  counterpart  of 
the  ditellar  gland-cells  in  many  aquatic  Oligochoeta  which  1  hate 
examined  when  prepared  in  a  similar  fashion.  These  deeply 
staining  cells  contrast  in  that  very  particular  with  the  clear  and  very 
frintly  stained  gland-cells  of  the  segment  in  front.  The  clitellum  is 
*' saddle-shaped.*'  The  nephridia  are  paired  structures;  the  Hrst 
pair  are  situated  in  segment  iii.  The  funnels  have  the  usual  position 
and  are  not  large.  The  nephridia  themselves  are  witlnntt  the 
terminal  mnscolarduct ;  I  ohserved  the  plexus  formed  hy  the  **  Hue 
tuhes  "  of  the  nephridium  to  which  Benham  has  called  attention  in 
Microchaia,  The  external  orifice  of  the  nephridium  is  in  front  of 
the  ventral  setse;  those  helonging  to  segment  ix.  open  just  behind 
hut  quite  independently  of  the  spermatothecee.  From  the  eighth 
s^ment,  hot  more  distinctly  from  the  ninth,  the  nephridia  are 
invested  by  a  thick  sheath  of  clear  piriform  cells  with  deeply 
staining  nuclei ;  the  cells  themselves  are  not  much  stained*  These 
edls,  which  cover  the  nephridia,  are  sometimes  quite  clear  but  more 
often  hare  a  vacuolate  iq>pearanee. 

The  alimentary  canal  presents  the  usual  divisions  ;  there  is, 
however,  no  trace  at  all  of  a  giszard — not  even  the  «lightly  thickened 
tract  of  mQsde  which  marks  a  portion  of  the  oesophagus  in  PaniO" 
driku.  The  pharynx  commences  in  the  second  segr/^rftt,  t^>e  hrain 
lying  nUier  hehind  the  transverse  itirrtm  which  s^^rates  it  from 
the  hoccal  cavity,  and  thenafort  near  to  tl»e  pfMrrvrr  htmndMrj  of 
legmeatn.  The  pliarynx  m^fp^Mn  to  (Kc^ipy  the  third  set^Aetit 
and  a  part  of  the  fjjrtrj ;  mn  a«'ial,  nq'r#*'f'FU»  r^ifcV/r  fi,w,.«  are 
intetted  into  iu  dor»«l  waX  MMA%0r%  of  v-pUi  %a'*U  ^jc^j^j  ix^e 
fbwftli  to  the  arresitn  »tfcm^A  ;  t','/*e  fA  X'*"  u«t  *^t^-t  are  T«rv 
iBaLrr;  tJiic  ttaMi  'A  a/-y>.,vL»r  r  *-.^*  '/  *>r/,**ti"»*  ««- 
mrt  fowuL'i  '  VT  £vf'rj  ^.n^-U  ^uja*  p*.**  t-rvi^,  \Mt 
TW  mui{rwf^i\  pttaMA  watuty^  va^  uy  Vjt  t»f  J*^  •ermeau:, 
it  •peas  aU4»  \Lt  iw.i^rjt.     h  i»  t^jmutrt  cutu^-^  a£»^/im 
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gains  is  so  far  degenerated  that  it  possesses  do  gizzard,  not  even  the 
faintest  yestige  of  one ;  the  nepnridia,  which  in  other  Geoaco- 
leddffi  have  a  lai^  terminal  end  sac,  very  often  with  a  capacious 
cscum  attached,  are  totally  without  anything  of  the  kind.  Another 
indication  of  a  low  position  among  the  terricolous  Oligochasta  is 
perhaps  the  opening  of  the  sperm-ducts  upon  the  xviith  segment ; 
we  find  that  this  segment  is  the  one  which  hears  the  pores  in  question 
in  the  genns  Ocnerodrilus  and  also  in  Microdrilus  and  Microscolex. 
It  is  a  coincidence,  though  probably  no  more,  that  there  is  but  one 
pair  of  calciferoos  glands  and  that  these  are  in  the  ninth  segment ;  in 
three  low  forms  of  terrestrial  Oligochsata  we  meet  with  exactly  the 
same  condition  of  the  calciferous  glands,  viz.,  in  Ocnerodriltis  S  Oor^ 
diodrilus  \  and  in  the  Acanthodrilid  Kerria*  As,  however,  there  are 
Geoscolecids  (such  as  Microchata)  in  which  the  calciferous  glands  are 
similarly  reduced  to  one  pair,  hut  which  are  evidently  not  degenerate 
forms,  too  much  stress  cannot  be  prudently  laid  upon  the  point  of 
similarity  to  the  three  genera  aforementioned. 

Bosa  *  and  I '  have  independently  pointed  out  that  the  family 
Geoscolecidffi  can  be  most  conveniently  divided  into  two  subfamilies, 
confined  respectively  (with  the  exception  only  of  PorUoacoUx^  which 
is  cosmopolitan)  to  the  Old  and  to  the  New  World ;  I  need  not 
again  go  into  the  matter  here,  as  the  reasons  which  led  me  to  this 
conclusion  have  been  fully  given  in  the  paper  quoted  below.  The 
present  genus  interferes  with  the  symmetry  of  this  proposed 
arrangement ;  it  evidently  belongs  in  structure  to  the  New  World 
section  of  the  family,  but  lives  in  the  Old  World.  The  spermato- 
thecsd  lie  in  front  of  the  testes  and  the  other  reproductive  organs^ 
and  there  are  no  copulatory  papillsB. 

The  genus  Hyogenia  agrees  with  no  other  genus  in  every  point ; 
the  form  and  position  of  the  sperm-sacs  are  unique  in  the  family  ; 
the  ventral  position  of  the  nephridiopores  is  characteristic  of  the 
genus  Geoscolex,  with  whicb,  however,  Ilyogenia  has  no  other  marked 
points  of  resemblance.  It  comes  nearest,  perhaps,  to  Ant9UB  and 
Bhinodrilus ;  but  differs  from  both  of  these  genera  in  a  number  of 
small  differences,  which  are,  in  my  opinion,  collectively  at  least,  of 
sufficient  importance  to  justify  its  distinction  b)/  a  separate  generic 
name. 

Vn.  EXPLANATION  OP  PLATES  XLV.  ft  XLVL 

Fig.  1.  Part  of  an  egg-sao  of  Moniiigaster  hahamenm,  ih owing  rip©  ova, 

2.  Spermatotheca  of  Moniligasier  hahamevmH :  a,  traniT^rto  mocUod. 

3.  Ventral  "view  of  anterior  segment*  of  name ;  tlie  Hogmentflare  numbered. 

4.  Male  genital  apparatus  of  the  same  worm ;  the  iigure  ii  reoonitruoted 

firom  a  series  of  sectioof . 


*  **0n  the  Anatomy  of  Ocnerodrilus!'  Tr.  Eoy.  Soo.  ICdinb,  vol.  uxrl.  no.  21, 
'  "On  a  new  Genus  of  Oligoohieta,  &o./'  Ann.  k  Mag.  Nat.  Ilift.,  July  1892. 
»  P.  Z.  S.  1892,  p.  355. 

*•  Kiftwtua  michaelsenii,  n.  sp.  "  Oontributo  alia  morfologia  dei  Qeosooleoidi,*' 
Boll.  Mus.  Zool.  Tol.  Tii.  no.  119. 

•  Q.  J.  M.  S.  vol  xxxiv.  p.  258. 
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Pig.  5.  TranaTSTM  Bection  through  the  clitellnm  of  the  Mme,  to  show  tb« 
unicellular  layer  of  the  epidermis  and  the  hollow  fibres  of  the  trsiw- 

rene  muacular  ooat. 
R.  Ventral  Tiew  of  the  genital  wgmenta  of  Benhamia  enam ;  the  clitellum 
is  shaded  and  the  grooTS  cunneding  the  atrial  parse  is  shovn. 

7.  Bperinatotheea  of  tbe  same, 

8.  Cslciferoue  glnndg  of  Hicrvdriivs  aaatiiiK. 

Q,  10.  Oenital  sette  of  Acanthadriltit  tmitki,  in  lateral  and  Tentrat  liew. 

11.  A  rudimentary  oaloiferous  gland  of  Eudriloidts  durhoHtngU. 

12.  A  apermatotheca  of  AcaaiMdnlut  tmithii. 

13.  A  penial  seta  of  Mierodrilus  iuialien>, 

14.  QmitBioTgtiTitotEtidriloidadurtiaiieiiai;  tbesegiiiente  an  numbend. 


,  On  the  Freaence  of  a  Branchial  Basket  in  Myxine 
fflutinosa.  By  R.  H.  Burn£,  B.A.,  F.Z.S.,  Anatoinical 
Assistaiit  at  the  Royal  College  of  Surgeons  of  Eagland. 
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In  BdellosiowM  I  found  that  in  the  main  it  answered  rery  well  to 
Miiller's  figure  and  description,  altliough  it  is  apparently  liable  to 
▼arr  in  shape,  as  will  be  seen  by  referring  to  my  drawings  (see  Plate 
XLVII.  figs.  5  and  6,  which  represent  the  cartilage  as  present  in  the 
two  specimens  I  dissected).  Fig.  6  corresponds  very  much  to  Miiller's 
drawing  ;  fig.  5,  however,  although  constructed  on  the  same  triradiate 
plan,  is  a  good  deal  more  complicated  by  means  of  angles  and 
processes ;  this  variation  in  shape  is  still  more  marked  in  barker's 
figure  '.  None  of  the  true  gill-tubes  on  either  side  had  any  supporting 
skeleton.  We  may  say,  then,  with  regard  to  Bdellostoma,  that  the 
branchial  basket  is  represented  upon  the  left  side  only  by  a  small 
plate  of  cartilage,  usually  more  or  less  triradiate,  supporting  the 
anterior  dorsal  wall  of  the  cutaneo-iBsophageal  duct. 

Let  us  now  consider  the  branchial  basket  in  Myxine  glutinow. 
Upon  remoying  the  body-wall  on  the  left  side  and  clearing  the  gill- 
tubes  of  fat,  a  small  piece  of  cartilage  (fig.l.  A,  Plate  XLYII.)  can  be 
seen  lying  on  the  lateral  wall  of  the  cutaneo-oesophageal  duct ;  it  mar 
be  said  to  consist  of  a  rectangular  rod-like  body  produced  at  each 
comer  into  a  ray  ;  of  these  the  two  dorsal  and  the  posterior  ventral 
seem  to  answer  to  the  three  rays  of  the  branchial  basket  o(  Bdello- 
Mtoma ;  the  relations  of  the  fourth  ray  (figs.  1  &  3,  B),  however,  point 
it  out  as  being  something  different,  for,  leaving  the  cutaueo-oeso- 
phageal  duct,  it  runs  forward  as  a  fine  bar  of  cartilage,  which  bends 
beneath  the  confiuent  gill-tubes,  spreading  out  as  it  does  so  into  a  thin 
sheet,  to  form,  as  it  were,  a  sling  for  the  support  of  the  gill-tubes. 

On  the  right  side  of  the  animal  the  structural  conditions  are  con- 
siderably simpler,  owing  chiefly  to  the  absence  of  a  cutaneo- 
cesophageal  duct :  the  branchial  basket  here  is  represented  merely  by 
a  cartilaginous  ring  (figs.  2  &  4,  C)  which  surrounds  the  fused  gill- 
tubes  and  supports  them  much  in  the  same  way  as  on  the  opposite 
side,  the  anterior  part  of  the  ring  being  broadened  out  into  a  sling- 
like plate,  the  posterior  being  thin  and  rod-like. 

The  branchial  basket  of  Myxine  can  be  conveniently  divided  up 
into  two  parts  :  the  one,  unpaired,  related  to  the  cutaneo-oesophageal 
duct  and  comparable  to  the  triradiate  cartilage  of  Bdellostoma  ;  the 
other  paired,  and  acting  as  a  support  to  the  true  gill-tubes. 

Owing  to  the  small  size  of  this  branchial  skeleton  in  Myxine,  it 
is  impossible  without  the  microscope  to  determine  whether  it  is 
composed  of  cartilage  or  no.  To  be  certain  upon  this  point  I  had 
some  sections  of  it  cut,  which  upon  examination  showed  precisely  the 
same  structure  as  the  cartilage  of  the  branchial  basket  of  Petromyzon 
fluviatilie ;  that  is  to  say,  a  feeble  soft  form  of  cartilage,  the  cells  large 
and  varyiug  greatly  in  size  and  shape,  the  cement-substance  between 
them  thin — ^in  fact,  much  the  same  as  the  cartiUige  at  the  sides  of  the 
notochord  of  the  Lamprey  described  by  Gegenbaur '. 

Although  some  sort  of  branchial  basket  was  to  be  expected  in 
Myxine,  yet  this,  I  think,  is  specially  interesting  in  that,  besides 

>  L.  c,  pi.  16.  fig.  7. 

*  Ckgenbaur,  Jenaische  Zeitaohrifl,  ?.  1870,  p.  49. 
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the  support  to  the  cataneo-<Beopbi 
skeleton  to  the  true  gill-tubes  on 
slight  extent  bridging  over  the 
basket  of  BdeiiMtoma  on  the  oi 
plex  branchial  basket  of  the  Lam] 
note  that  in  Bdellottoma,  a  creatu 
Ter)r  nearly  in  the  structure  and 
skeleton  is  reduced  to  a  minimuni, 

rialiied  gills,  in  its  gilt-skeletoi 
Lamprey. 
In  conclnnon  I  wish  to  thank  I 
in  which,  by  criddsm  and  soggesU 
his  experience. 

EXPLAMATIOH  O 
Fig.  1.  Myiint  qltttxnota  diaaeetfid  froi 

(X  5)0 

2.  Myim*   glutinota   duueoted  fn 

ikdetm.    ( X  ^.) 

3.  L«ft  hatr  of   the  braachiAl 

(X2i.) 

4.  Bight   balf  or  the   branchial 

(X2i.) 
G.  Culaneo-CMophaeeal  duct  and 

rhaium,    (Nat.lUe.) 

6.  Branchiftl  \»aiet  at  BdeUoslmna 

Beferttux  letttrt : — A.  CutsDeOHMof 

tiun  of  tha  branchisl  b(uk«t  in  Muxin, 

the  left  aide.      0.  Branohiftl  boBlet 

(Ewphngml  duot,    Q'-G*.  QiOt.    a.  Q 
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LIST  OF  ADDITIONS  TO  THE  SOCIETY'S  MENAGERIE 


DUBINa  THE  YEAB 


1892. 

Jan.    1.  1  Diana  Monkey  (Cercopithecus   diana),    J.      Presented   by 

Mrs.  Robert  Godfrey. 
4  Gouldian  Grass-Finches  (Poephila  ffouldiai).     Received  in 

Exchange. 
2  Crimson  Finches  (Estrelda  phaeton) ,    S  ?  •     Received  in 

Exchange. 
2  White-breasted  Finches  (Donacola  pectoralia).    Received  in 

Exchange. 
4  Mississippi  Alligators  {Alligator  misgimpienm).    Presented  by 

Mr.  W.  S.  Copleston. 
4.  1  Toque  Monkey  (Macaeus  pikalus),  $ .    Presented  by  John 

Bell,  Esq. 
]  White-tailed  Sea-Eagle  (Haltaetus  albicUla),      From  Asia 

Minor.    Presented  by  Sir  H.  F.  de  Trafford,  Bart.,  F.Z.S. 

8.  1  Vervet  Monkey  {Cercopithecus  kUandii),  S .    Presented  by  R. 

J.  White,  Esq. 

9.  1  Lesser  Sulphur-crested  Cockatoo  (Cacatua  mlphttrea).    Pre- 

sented by  J.  Buckingham,  Esq. 

12.  2  Virginian  O^yossums  (Didelphya  virginuma),  2c^.    Presented 

by  John  Brinsmead,  Esq.,  JP.2i.S. 

13.  1  Common  J^  (Garrtdus  glandarius).    Presented  by  Charles 

Faulkner,  Esq. 

14.  1  Bonham's  Partridge  (Amtnoverdix  bonhatni).     From  Aden. 

Presented  by  Lieut.  H.  E.  &me6,  Aden. 

15.  1  Moustache  Monkey  (Cercopithecus  cephus)^  ($.    Presented  by 

Alfred  Lloyd,  Esq. 
1  Great  Titmouse  (Parus  mqfor).    Presented  by  Capt  Salvin. 
1  Coal  Titmouse  (Pants  ater).    Presented  by  (Japt.  Salvin. 
1  Blue  Titmouse  (Partis  caruleits)»    Presented  by  Capt.  Salvin. 

16.  1  Bronze-winged  Pigeon  (Phaps  chalooptera)^  $ .    Purchased. 

1  Sooty  Mangabey  (Cercocebus  /uliginosus)^  $.    Presented  by 

Canon  Taylor  Smith. 
1  Green  Monkey  (Cercopithecus  oaUitrichus),  rf .    Presented  by 

Canon  Taylor  Smith. 
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Jan.  16.  1  Long-eared  Fox  (Otoeuon  megaloti»Y     From  Damamland, 
S.  Africa.    Presented  by  E.  Aubrey  Hart,  EJsq. 
19.  2  Ring-necked  Parrakeets  (PaUeomis  torquatus).    Presented  by 
the  Misses  Heinekey. 

22.  1  Rhesus  Monkey  (Macactu  rhesus),  J .    Presented  by  Alfred  J. 

Hayward,  Esq. 

23.  1  Macaque  Monkey  (Maeacus  cyncmolgus)^  $ .     Presented  by 

Mr.  E.  Day. 
1  Macaaue  Monkey  (Maeacus  cynomolgus),  cJ«     Presented  by 

B.  H.  Heald,  Esq. 
24   2  Common  Squirrels  (Sciurus  vulgaris).    Presented  by  Master 

Fred.  Corfield. 
26.  1  Lesser  White-nosed  Monkey  (Cercopithecus  petaurisla),  ?. 

Deposited. 

26.  1  Grey  Ichneumon  {Herpestes  griseus),  cJ .    Presented  by  R. 

Meinertzhagen,  Esq, 

27.  2  Snow-Bim tings  {Plectrophanes  nivalis) f  S  $•    Purchased. 

1  Yellow  Bunting  (Emberiza  dtrinelia).     Purchased. 

2  Reed-Buntings  (EmberiteA  scAafmchs),  ^  2 .    Purchased. 
30.  7  Coy  pus  {Myopotamus  cot/pus).    Bom  in  the  Menagerie. 

Feb.    1.  1  Black-eared  Marmoset  (Sapale  penieiUata),     Presented  by 
Harley  M.  UsiU,  Esq. 
6  Dingos'(C(r7nf«  ditioo).    Bom  in  the  Menagerie. 
3.  1  Green  Monkey  (CerccpUhecus  calUtrichus),  (S*    Presented  by 
M.  E.  Tandy,  Esq. 
1  Tabuan  Parrakeet  (Pyrrhulopsis  tabuensis).    Purchased. 
1  Dwarf  Chameleon  ( Chamaleon  pumilus).    Presented  by  Cap! 
J.  C.  Robinson. 
5.  2  Herring-Gulls  (Larusargentatus),    Presented  byT.  A.  Cotton, 

E.sq.,F.Z.S. 
0.  1  Roseate  Cockatoo  (Caeatna  roseiotipitia).    Presented  by  Mn. 
Hennah. 
1  Grey  Parrot  (BsiUacus erithacus).    Presented  by  Mrs.  Hennah. 
1  Cape  Dove  (CEna  eapensis)j  c^.     Presented  by  the  Rev.  (Jeo. 
Smith. 
11.1  Red- winged  Parrakeet  (Aprosmictus  erythropUrus),  S .    Pre- 
sented by  Lieut.-CoL  R.  J.  H,  Parker,  R.E. 
12.  1  Herring-Oull  (Larus  argentatus).    Presented  by  T.  A.  Cotton, 
Esq.,  F.Z.S. 
6  Conmion  Gulls  (Larus  canus).    Presented  by  T.  A.  Cotton, 
Esq.,  F.Z.S. 

5  Black-headed  Gulls  (Larus  ridiUmdus),    Presented  by  T.  A. 

Cotton,  Esq.,  F.Z.S. 
15.  1  Sociable  Marsh-IIawk  (Eosirhamus  soctabiUs),    Purchased. 
1  AzaraV  Agouti  (Dasgprocta  azartf).    Purchased. 

1  Sulphury  Tyrant  (Fitatigtts  stdpkmratm).     Purchased. 

2  Short-wmged  Tyrants  (Maohetomis  rixosa).    Purchased.    See 

P.  Z.  S.  1802,  p.  174. 

6  Rosy-billed  Ducks  (Metopiana  peposaea),  3cf,  8$.     Pur- 

chased. 
1  Brown  Milvago  (Milvago  chimango).    Purchased. 
1  Strickland's  Coot  (Fulica  leucoptera).    Purchased. 

1  Cayenne  Lapwing  ( VuneUus  cayermentis).    Purchased. 

2  Yaks  (Poephagusgrunniens),  <S  $  *    Dej^sited. 

1  Sykes'  Monkey  (CercepieMeeus  aUngtUarts),  $ .    Presented  by 
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Feb.  16.  1  Hytrid  Goose  (between  Anser  einereus  and  A,  brachyrhyn' 

chus).    Captured  in  Holland.     Presented  by  F.  E.  Blaauw, 

Esq.,  C.M.Z.S. 
1  Gould's  Monitor  (  Varanus  ffotildi).    Presented  by  T.  Hellberg, 

Esq. 
1  Stump-tailed  Lizard  (Trachydosaurus  ruffostu)*    Presented  by 

T.  HeUbei^,  Esq. 
1  Chub  {Leuctscus  cephalus).    Presented  by  H.  E.  Younsr,  Esq. 

17.  1  Goshawk  (Astur  palunU>artue),    Presented  by  Capt.  Noble. 

3  Gigantic  Salamanders  (MegaMatrachus  maximus).  De- 
posited. 

18.  1  American  Bison  (Buon  amertcanus),  <J.    Received  in  Ex- 

change. 

19.  1  Gayal  {Bibos  frontaiis),  $ .    Bom  in  the  Menagerie. 

1  Beatrix  Antelope  (Oryx  beatrix),  2 .  From  AraMa.  Presented 
by  Lieut-Col.  Talbot.     See  P.  Z.  8.  1892,  p.  174. 

1  Indian  Gazelle  (OazeMa  hennetti?)^  $.  From  the  Island 
of  Bahrein,  Persian  Gulf.     Presented  by  Liet.-Col.  Talbot 

1  Common  Quail  (Cotumix  communis),  cJ.  Presented  by  W. 
K.  Pumell,  Esq. 

1  Snotted  Owl  (Athene  hrama).    Purchased. 

1  Horsfield's  Scops-Owl  (Scope  horsfieldt).    Purchased. 

22.  1  Green  Toad  (Bufo  rtridis).    Purchased. 

3  Moorish  Toads  (Bufo  mauritanicd).    Purchased. 

1  Hybrid  Fire-bellied  Toad  (Bombinator  iynensXB.  pachypue). 

Purchased. 
6  Painted  Frogs  (DwcoghemB  pictus).    Purchased. 

23.  4  Coqui  Francolins  (Francoiinns  coqui),  2  c^ ,  2  $ .    Presented  by 

the  Hon.  F.  P^skine. 
1  Green  Monkey  {Cercopitkecue  caJUtn'ehus),  S  •    Presented  by 
G.  W.  Bowles,  Esq. 
25,  2  Alpine  Accentors  (Accentor  collarie).      Presented  by  Lord 

Lilford,  F.Z.S. 
27.  1  Bauer's  Parrakeet  (Platycereue  tonariue).    Presented  by  Ed- 
ward F.  Baillon,  Esq. 
1  Toaue  Monkey  (Macacus  pileatue).     Presented  by  Arthur 
Wallis,  Esq. 
29.  1  Chimpanzee  (Antkropopithectu  troglodytes),  S*     Deposited. 
1  Brazilian  Tapir  (TapiruA  americanm),  J  .     Purchased. 
1  Biue-and-Bliick  Tanager  {Tanagre/la  cyanomdmia).      Pur- 
chased. 
1  Prince  Albert's  Ourassow  (Crax  aiberti),  $ .    Pw^based. 

Mar.    1.  4  Scarlet  Ibises  (Eudocimus  ruber).    Purchased. 

4  Hairy-rumped  Agoutis  (Daa^'oc^n;>ryfwto/«pA<i).  Purchased. 

1  Mexican  Agouti  (Dasyprocta  mexienna).    Purchased. 

2.  2  Silver-backed  Foxes  ( Canis  chama).    iSreeented  by  C.  Holmes, 

Esq. 

2  Leopard  Tortoises  ( Testudopardalis),  Pn^sented  by  C.  Holmes, 

Piq^. 
1  Vulpine  Phalanger  (Phalangiftfa  vulpina)^  S  -     Presented  by 

W.  J.  C.  P.  Macey,  Esq. 
1  Milky  Eagle-Owl  (Bubo  laetetis).      From  Mashonaland,  S« 

Africa.    Presented  by  E.  A.  Maund,  Esq. 

3.  1  Ring-tailed  Coati  (Namm  rufa),     Pirwented  by  Misd  M.  Tew. 
1  Fallow  Deer  (Damn  rulgaris),  J ,    Presented  bv  Mrs.  Edith 

Hilder. 
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Mar,  3.  1  Sharp-nosed  Crocodile  (CrocodUm  acutwi).     From  Havana. 
Presented  by  Arthur  Morris,  Esq. 
4.  4  Herring-Gulls  {Larua  argentatui).    Presented  by  Mrs.  Kate 
Taylor. 

1  Lesser  Black-backed  Gull    {Lotus  fiueus).      Presented  by 

Mrs.  Kate  Taylor. 

2  Black-headed  Gulls  (Larus  ridtbundus).    Presented  by  Mrs. 

Kate  Taylor. 
1  Jackdaw  (  Corvus  monedula).    Presented  by  Mrs.  Kate  Taylor. 
1  Tawnv   Owl  (Symium   ahteo).      Presented   by    Mrs.  Kate 

Taylor. 
1  Orange-cheeked  Waxbill  (Estrelda  melpoda).    Presented  by 

Mrs.  Kate  Taylor. 

1  Indian  Silver-bill  {Mttnia  nutlabarica).      Presented  by  Mrs. 

Kate  Taylor. 
12  Barbary  Turtle-Doves  {Turtw  risorius).    Presented  by  Mrs. 
Kate  Taylor. 

2  Hooded  laches  (Spermestes  cucullata).    Presented  by  Mrs. 

Kate  Taylor. 
7  Common   Squirrel   (Sciwrm  vulgaris).     Presented  by  Mrs. 

Crick. 
1  Green  Monkey  (Cerccpiihecus  calUtrichus),  ($.    Deposited. 
1  Merlin  {Falco  €B8alon),      Plresented  by  T.  A.  Cotton,  Esq., 
F.Z.S. 
8.  1  Rook  (CorvuBfntgikgus),    Purchased. 
10.  16  Puff- Adders  ( Vipera  mnetans).    Bom  in  the  Menagerie. 
1  Blue  Titmouse  (Parus  caruleus).    Presented  by  Capt  Salvin. 

1  Red-bellied   Sparrow-Hawk    (AocipUer  nifiventns).      Pur- 

chased. 
12.  4  Yellow-beUied  Liothriz  (Liothrix  luteus).     Received  in  Ex- 
change. 

2  Blossom-headed  Parrakeets  {PaUBomis  cganocephaltts),  S  i  • 

Presented  by  La  Comtesse  Cottrell. 

14.  1  Ring-necked  Parrakeet  {Pakeomis  torquatus),  S  •    Presented 

by  George  H.  Whitaker,  Esq. 

1  Grey-breasted  Parrakeet  (^o/6orA^n«^  num^Aua).  Presented 

by  Miss  Mildred  S.  Whitaker. 

15.  1  Roseate  Cockatoo  (Cacatua  rosdcapiUa),    Presented  by  J.  S. 

Gibbons,  Esq. 

16.  1  Nutmeg  Fruit-Pigeon  (Carpophaga  bicolor).      Presented  by 

Mrs.  Fitzgerald. 

17.  1  Mantchurian  Crane  (Orus  viridirostris).    Purchased. 

19.  1  Mantchurian  Crossoptilon  (CrossopttMn  mantchuricum),  $. 
Deposited. 

2  Pike  {E80.V  kicim).    Presented  by  P.  F.  Coggin,  Esq. 

28.  1  Brush  Bronze-wing  Pigeon  (Phaps  elegancy  J .     I^resented 
by  H.  H.  Sharland,  iSq.,  F.Z.S. 

1  Macaque  Monkey  {Maoacus  cynomofyus),  cJ.     Presented  by 

Mr.  F.  D,  Lyon. 

25.  1  Rhesus  Monkey  (Macacus  rhesus),  $.     Presented  by  J.  G. 

Wythe,  Esq. 

2  Red  Kangaroos  {Macropus  rufus),  2  P .    Presented  by  the 

Hon.  Walter  Rothschild,  F.2J.S. 

26.  2  Great  American  Egrets  {Ardea  egretta).    Purchased. 
2  Snowy  Egrets  {Ardea  candidissima).    Purchased. 

2  Buff-backed  Egrets  (Ardea  russata).    Purchased. 
1  Eland  (Oreas  e(ma)f  (S.    Bom  in  the  Menagerie. 
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Mar.  28.  1  Guinea  Baboon  (Cynocephalua  sphinx),  $.  From  British 
East  Africa.    Presented  by  Keith  Anstruther,  Es^. 

1  Bateleur  Eagle  (Helotarms  ecaudatus).  From  British  East 
Africa.    Presented  by  Keith  Anstruther.  Esq. 

1  Puff- Adder,  jr.  ( Vipera  arietam).  From  British  East 
Africa.    Presented  by  Keith  Anstruther,  Esq. 

1  Puff- Adder  ( Fwera  arietaruj.    Presented  by  D.  Wilson,  Esq. 

29.  1  Wedge-tailed  Eagle   (Aqutla  audcuv).     Presented   by  Miss 

Carr. 

2  Common  Vipers  ( V^ra  berus).     Presented  by  W.  H.  B. 

Pain,  Esq. 

30.  1  Black-necked  Swan  (Cygnua  nigricoUis),  ^,    Purchased. 

1  Japanese  Deer  (Cervus  sika),  2»  Presented  by  Sir  Douglas 
Brooke.  Bart 

1  Tawny  Owl  (Symium  aluco).    Presented  by  E.  A  Rocheda, 

Esq. 
31«  4  Topela  Finches  (Munia  topeia).    Purchased. 

April  1.  1  Shielded  Eryx  (£ryx  thehaicus).    From  Egypt.    Deported. 

4.  2  Mute  Swans  (Cygnit$  olor).    Purchased. 

2  Common  Vipers  ( J^pera  berus).    Presented  by  T,  A.  Cotton, 

Esq.,  F.Z.S. 

5.  1  Orange- winged  Amazon  (Chrysotis  amazonica).    Deposited. 
1  Green  Conure  {Conurus  pavua).    Presented  by  Mrs.  Hill. 

(5.  1  Entellus  Monkey  (Semnopithecus  entelliis),  (S .    Presented  by 
Dr.  William  Eames,  B.N.,  and  Dr.  Earle,  11.X. 

8.  1  Mantchurian   Crossoptilon   (Crossoptilon  fnanichuricum),  $ 

Deposited. 

1  Finely-marked  Owl  (Paeudoscops  grammicus).    From  Jamaica 

Presented  by  the  Jamaica  Institute.    See  P.  Z.  S.  1892,  p.  ^99 

2  Sharp-nosed  Crocodiles  (Crocodilm  acutus),     I'Vom  Jamaica. 

Presented  by  Sir  Henry  Arthur  Blake,  K.C.M.G. 

9.  2  Bar-breasted  Finches  (Munia  ni$ori%).    Purchased. 

1  Angora  Qoat  (Copra  hircus,  rar.),  $.     Bom  in  the  Mena- 

gerie. 

2  Mississippi  Alligators  (Alligator  mississippiensis).    Deposited. 

10.  1  Slow  Loris  (Nycticebus  tarcUgradus).    Purchased. 

4  Spiny-tailed  M!astigures  ( Uromastix  acanthinurus).  Deposited. 

11.  1  Grivet  Monkey  (Verccpithecw  griseo-viridis),  <J.     Presented 

by  Miss  G.  A.  Vicars. 
1  Lesser  Sulphur-crested  Cockatoo  (Cacatua  sulphwea).    Pre- 
sented by  Mrs.  Kate  Taylor. 

12.  1  Wonga-Wonpa  Pigeon  (Leucosarcia  picata),  J .     Deposited. 

14.  1  Leopard  (Felis  pardm\  S  -    Presented  by  Marcus  W.  Millet, 

Esq. 
1  Cereopsis  Goose  (Cereopsis  nova^holiandia).    Deposited. 

15.  1  Greater  Sulphur-crested  Cockatoo  (CacattM  galerita).      Pre- 

sented by  Earle  Whitcombe,  Esq. 

16.  1  Yak  (Poephagu$  grunniens),  (S .    Born  in  the  Menagerie. 

18.  1  Crested  Porcupine  (Hystrix cristata).    Born  in  the  Menagerie. 

19.  1  Cheer  Pheisaut  (PAasianus  wallichii)y  cf.     Put-chased. 

1  Swinhoe*s  Pheasant  (Euplocamus  swinhoit),  $ .     Purchased. 
20«  1  Pheasant  (Phasiantis  colchicua)^  ^ .     Purchased. 

2  Chinese  White-eyes  (Zoster ops  simplex).     Deposited. 

2  Orinoco  Geese  (Chenalopex  Jubata),    From  British  Guiana. 

Presented  by  Everard  F.  Im  Thurn,  Ejjq.,  C.M.Z.S. 
2  Mute  Swans  {Cygnm  olor).    Presented  by  Mrs.  Melyille. 
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Apnl21. 


22. 


6 


23. 
26. 


26. 


27. 


80. 

May    1. 

2. 


3. 
4. 


5. 


6, 


6. 


Pataa  Monker  (Cercopithtmi  pata$),  $ .     Presented  by  W. 

P.  Hewby,  Esq. 
Egyptian  Gooee  (Chenalopex  mgyptiaoa),  S*     Received  in 

Exchaoge. 
Herring-Gull  (Larui  argeiUatus),     Preeented  by  Miss  Lota 

Bowen. 
WigeoQS  (Mareca  pcMiape),  6  $ .    Purebased. 
2  Common  Teal  (Querquedula  cncea),  6  c^,  6  $ .    Purchased. 
Black   Wallaby  (Haimatunu  uaiabatw),  ($,     Received  in 

Elxchange. 
Rufous-necked  Weaver-bird  {Hyphantcmu  textor),  (S .    Pur- 
chased. 
Ghreat  fLangaroo  {Macropm  gigantem).     Presented  by  Mrs. 

Frazer. 
Puiple    Heron    {Ardea   pttrfmrea).      Presented    by    Capt 

Woodward. 
Rhesus  Monkey  {Maeaeus  rhstus).     Presented  by  •Miss  B. 

Raymond. 
Batdeur  Ei^le  (Helotarsus  ecmuhUus).    From  South  Africa. 


Presented  by  Capt.  Webster. 

Tawny  Eagle  {AquUa  natnoities).  From  South  A^ca.  Pre- 
sented by  Capt.  Webster. 

Striped  Snakes  {Tropidonotmi  strtalis).  Bom  in  the  Mena- 
gerie. 

Kaven  (Corvus  ccrtix).     Presented  by  F.  J.  Su>kes,  Esq. 

Wild  Swine  (Sub  tcrofa).    Presented  by  £.  H.  Banfather,  Esq. 

Common  Vipers  (  Vipera  berus).  Presented  by  T.  A.  Cotton, 
Etiq.y  F.Z.S. 

English  Wild  Bull  (Bos  tauruSf  var.).  Bom  in  the  Mena- 
gerie. 

Heindeer  {Rangtfer  tarandwi)^  $ .    Bora  in  the  Menagerie. 

Bearded  Lizard  (An^hibolurus  barhatus).  Presented  by 
Herbert  E.  Swayne,  Esq. 

White-faced  Heron  (Ardea  tiova-hoUandia),    Purchased. 

Rhesus  Monkey  (MacaoM  rhesus),  <^.  Presented  by  C.  C. 
Drew,  Esq. 

Song-Thrush  (Turdtts  musicus).  Presented  by  Baldwin  M, 
Smith,  E8q»  F.Z.S. 

Alexandrine  Parrakeet  {Palaorms  aUxandri),  S  •  Presented 
by  E.  Bond,  Esq. 

Ruffs  ( Machetes  pugnax),  4  c^ ,  4  $ .    Purchased. 

Guinea  Baboon  {Ch/nocephalus  sphmx),  $.    Deposited. 

Rhesus  Monkey  (Macacus  rhesus)^  ^S  •    Deposited. 


Grey  Ichneumon  (Herpestes  grisetis).    Deposited. 
Grivet  Monkey  (Cercopii ' 
by  Geo.  Conquest,  Esq. 


3).    Jjeposit 
'seo-^viriais), 


$.    Presented 


Common  Fox  (Cams  vuipes),  $.    Presented  by  Miss  Norah 

Dunn. 
Punctated  Agoutis  (Dasyprocta  punctata).    Purchased^ 
King  Vulture  ((hipagus  papa).    Purchased. 
White-eyebrowed  Guan  (I^melope  superciUaris),    Purchased. 
Cerastes  Vipers  (  Vipera  cerastes).    Presented  oy  Col.  HoUed 
Smith,  C.B. 
7.  1  Grey  Ichneumon  (Herpestes  griseus).     Presented  by  J.  E. 

Barber,  Esq. 
9.  2  Iiaugbing  Kingfishers  {Daceio  gigantea).    Presented  by  Mra. 
H.  M.  Stanley. 
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Mar  9.  3GwTCdy-SfcrikM(ffjp«>ott«<wwtoM«),  (J?.  From  P», 
PerM«n  Golf.  Presented  by  W.  D.  Cumniw^,  Esq.  Se« 
P.  2.8.1892,  p.  470. 

10.  1  ftown-throWod  Coniue  (OMmrM  «n»?ii«<>»M).     Dw«tM. 

11.  2  Palm-Sqiiirrela  (Sonnu  po/B>«n««).      Preeented  by    Lowt 

Domiw,  F.Z5. 
1  Pftlm-Squirrel  (Sn'urvi  pofoumlM).     DepOMtod, 
lEtoptiwiJeri>«»(-09«-WM?«w)-    From  Egypt    l-waentsd 

bv  Dr.  J<Aii  Anderson,  F.ILS.,  F.Z^. 

1  Hiry-fooled  Jerbo*  (2>i>«  hirtiprt).     From  Egypt     Pre- 

sented br  Dr.  John  Andereon,  F.K.S.,  F.Z.S. 
6SmallerEiTptianGerbilleg(GCTWftua7™(ii«).   From  Egj-pt 
Pi^entS  br  Dr.  John  Anderson,  F.It^.,  K,Z.S, 

2  liiiter  Egrptian   GerbOlee   {Gtrbiiim  pyramidim).    ^™ 

E^t     i'n«a>tad  by  Dr.  John  Anderson,  F.R.S.,  '^■^^^ 
2  Fat  Sand-IUta  (Ptammormfi  obaut'^.      From  Egypt.      Pre- 

■ented  bv  Dr.  John  Ander«)n,  F.R.a,  F.Z.S. 
1  Efejptiftn  IchneumoQ  (Herpata  icknatimm).     Presented  by 

&[<si&  de  Bndakowaki.  . 

13.  1  Rine-tailed  Coali  {.Vowo  ra/a),  J.      From  Maceio,  IJrAiii. 

Preiented  bv  J.  E.  Wolfe,  Esq..  C.SLZ.S. 
1   KinkBJon  (Cereolrptet  nutdiro/mto).     From  Mwei^i,  BrMU. 
PiB^ented  bv  J.  E.  Wolfe,  Esq.,  C.M.Z.S.  . 

1  Bine-bearded"  Jsy  (C^aificoriir  cyamopogon).     From  SUcelo, 

BnuiL     Presented  by  J.  E.  Wolfe,  Esq.,  C.M.Z.S. 

2  Baveus  {Cornu  eorax).     Presented  by  Gregory  Haines,  Esq. 
I  Common  Foi  (CanU  mipa).     Bepoated. 

14.  1  Grey-headed  Porphyrio   IPorphyrio    polioeephaiui).        Pur- 

chased. 
1  Crowned  Homed    Uiard  {PAiyttotoma  ixtnmatuM).        Pre- 
eented by  11.  Thorn  Annan,  Esq. 

15.  1  Vulpine  Pholanger  (i^fof^uta  CTi/^mx).    Si 

gwe. 
1  E^raiaa  Gaielle   {GaxtUa  tubguttwma),    <f 

Menagerie, 
la  2  Greater  Blaclc-bftcked  Gulls  {Lanu  manttn. 

Menagerie. 
17.  4  Hybrid    Greenfinches    (between    Liguritnu 

L.  kawarakAi  $  }.     Bred  in  the  Menagerie. 

1  Bonnet-Monkey  (MoMciu  tinieui),    $.     F 

Mcpherson,  Esq. 

16.  1  Bennett's  WaUaby  yHiAnalttna  bemtettt),  < 

Menagerie, 

2  Black  Bears  ( Urta*  anurieanue)      Deposited 

19.  4  Himakjon  Monauls  ^Lophophiinu  impeytmu. 

Mena^rie. 

20.  1  Japanese  Deer  {Cerma  tika),  S .     Bom  in  tl 
1  Crested    Porcupine   (HyHrix    crutata).        1 

Blellock,  Esq. 

21.  1  Common   Peafowl  {Pam   erittata),  £ .     Pi 

Bftgiit-C  hester. 
83.  2  Yellow-bellied  Toads  {BonAinator  bomUniu 

A.  M.  Amsler,  Esq. 
23.  1  Chinese  Goose  {Aiuer  eyanoidet),  J-      Pi 
HilL 

3  Common  Vipers  (  Vipera  btrut).    PrasentM 

Esq. 
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Mftj  23.  4  Common  Snakes  (ZV^pmimobM  natrix).      Fresen  ed  b;  C, 
Browne,  Esq. 
1  Slowworm  (Ar^uit  froffilu).    Presented  by  C.  Browne,  Esq. 
24.  1  CommoQ  Peafowl  (Pavo  erittata),  cf .    Freeented  by  Col. 
Bagot-Cheatei. 

1  Cinereous  Vulture  (  Vvlfar  monaehut).    Praaented  by  W,  H. 

Stall,  Esq. 

2  Punila-capped  Lories  (Loriuidomieelia).    Deposited. 

2  Seal]' -breasted    PatnUieets    (TruAofftctiui     ohtorokpidetu*). 

Deposited. 
1  Angon  Qoat  {Capra  hirciu,  Tar.),  ^ .     Bon  in  the  Menk- 

26.  2  I^h-African  Jackala  (Cimu  tmtha).  From  %ypt  Pre- 
sented by  James  Kerr,  Esq. 

4  Shaw's  Gferbillea  {GerbUiai  ihawi).  From  Egypt.  Pre- 
sented by  Dr.  J.  Andereon,  F.R.S.,  F,Z.& 

'  "        '  n  Jerboa  (Dipiu  ayi/ptiut).    From  Egypt.    I^esented 


.  J.  Andereon,  F.R.S.,  F.Z.S. 


6  Leith's  Tortoises  [Teitudo  letihii).     From  Egypt.     Preoented 

by  Dr.  J.  AndeTHOo,  F.R.S.,  F.Z.a 
fi  Common  Skinks  (Scincui   offidnaUt).     From  Egypt,      fte- 

sented  by  Dr.  J.  Andereon.  F.R.8.,  F.Z.S. 
1  Egyptian  Eryx  (Eryx  jacahui).    From  Egypt    I^«aeDted  by 

r*.  J.  Andereon,  F.RB.,  F.Z.S. 

1  Schneider's  Sbiok  (Eumeceg  tchnnderi).     From  Egypt.     Pre- 

sented by  Dr.  J.  Andereon,  F.R.S.,  F.Z.S. 

2  Clifford's  Snakes  (Zamativ  cUffordi).      From  Egypt.     Pre- 

sented by  Dr.  J.  Anderson,  KR.S.,  F.Z.S. 
1  Hissing  Sand-Snake  {FtammopAis  sibilant).      From  Egypt. 
Presented  by  Dr.  J.  Andereon,  F.B.S.,  F.Z.S. 

1  Mocassin    Snake   {Tropidonotui    fiueiatiu).       Presented  by 

Master  Denny  Stiadbng. 

27.  2  Black-backed  Jack^  ((^H  mMom«Iaj).  Presented  by  Master 

Lugan. 

2  West-African  Lovo-biids  (Agapcmit  ptiUaria).    Presented  by 

Lady  McKenna. 

28,  4  Common  Sheldrekes  (Tocforna  vulpanHr),i  rf,  2  $.     Pui- 

4  Ring-Doves  {Columba  palumhut),  2  cf ,  2  £ .    Pnrcfaased. 
S9.  2  filaCK-eared  Marmosets   {Hapale  penidUata).     Bom  in  the 
Menagerie. 
1  Yellow-legged  Herring~Qull  {Laruteachinyvau).    Bradinthe 
Meuagene. 
SO.  1  European  Pond-Tortoise  (Emyi  atn^Kta).  Presented  by  Miss 
Lilian  Powell. 
1  Motoch   Lizard    {Moloch    htirridm).      Presented   by   John 
McLey,  Esq. 

jj..__,. ,   ^_.-,-_-   ,T... :^: ■-^       .         n- 

1 


June  1.  1  C< 

2.  id 
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June   2.  2  Victoria  Crowned  Pigeons   {Cfoura  victoria),  S  $•     ^ui^ 
chased. 
3  Narrow-barred  Pigeons  (Macropygia  leptogrammicd).    Pur- 
chased. 
2  Pale-headed  Parrakeets  {Platycercus  palUdioeps),    Purchased. 
2  Vociferous  Sea-Eagles  (IlaUaetus  vocifer,  jr.).    Purchased. 
2  Roseate  Spoonbills  (Platalea  ajaja).    Purchased. 
1  Ostrich  (Struthio  camelus),  ^ .    Purchased. 

1  One-wattled  Cassowary  {Casuarius  uniappendiculattu).    Pur- 

chased. 

2  Alligators  (Alligator  misinss^ypieruiSf  ^rJ),    Presented  by  R. 

White,  Esq. 
1  Masked  Parnikeet  (Jh/rrhulopsis  penonata).    Presented  by  A. 
B.  Holdsworth,  Esq. 

3.  1  Booted    Eagle  (Nisaetus  pennatiM),     Presented  by   Lieut 

J.  E.  Rhodes. 
1  Kestrel   (Tinnunculus    alaudariu9).      Presented   by    Frank 

Allen,  Esq. 
1  Llama  (Lama  peruana),  ^ .    Purchased. 

4.  1  Huanaco  (Lama  huanacos),  (S .    Presented  by  Frank  Parish, 

Esq.,  F.Z.S. 

5.  1  Japanese  Deer  {J^enms  sika),  $ .    Bom  in  the  Menagerie. 

7.  3  Little  Qreen- winged  Doves  (Chalcophaps  chrysochlora),  2  c^, 

1  $.    Deposited. 
1  Magellanic  Goose  (Bendcla  mageUanica),  $ .    Presented  by 
the  Rev.  J.  Chaloner. 

8.  6  Common  Lizards  (Lacerta  vivipara).  Presented  by  Mr.  Percy 

W.  Famborough,  F.Z.S. 

1  Slow  worm  (Anauis  fragilis).  Presented  by  Mr.  Percy  W. 
Famborough,  F.Z.S. 

1  Four-homed  Antelofw  (Tetraceros  quadricomis),  $ .  Pre- 
sented by  Haji  Bakir  Faki. 

1  Four-homed  Antelope  (  Tetraceros  quadricomis),  J .  Presented 
by  Shekh  Burh^  ud  din  Ebot. 

9.  1  Macaque  Monkey  (ilfacactM  cyftomo/jTUtf).   Presented  by  Oswald 

Norman,  Esq. 

1  Common  Fox  (Canis  vulpes).  Presented  by  Mr.  Onslow 
Wakeford. 

1  Great  Kangaroo  (Macropus   giganteus),   ^,     Bom  in  the 
Menagerie. 
10.  2  Diamond  Snakes  (Morelia  spilotes).    Received  in  Exchange. 

1  Punctulated  Tree-Snake  (Dendrophis  puncHdata),  Received 
in  Exchange. 

1  Bearded  Lizard  (Amphibolurus  harhatus).    Deposited. 

1  Burton's  Lizard  (LiaUs  burtoni).    Deposited. 

1  N.  Australian  Banded  Snake  (^Pseudonaia  nuchaUs),  Pur- 
chased. 

3  Maug^*s   Dasyures  (Dasgttrus  maug€ei).     Received  in   Ex- 

change. 
14.  2  Black  Swans  (Cggnus  atratus).     Presented  by  Lady  Wm. 


Osborne  Elphinstone,  F.Z.3. 

Iphur- 
sented  by  F.  E.  Brown,  Esq. 


1  Greater  Sulphur-crested  Cockatoo  (Cacatua  galerita),    Pro- 


2  Burrbel  Wild  Sheep  (Ovis  burrhel),  ($  $ .  Bom  in  the  Mena- 
gerie. 

4  Temminck's  Tragopans  (Ceriomis  temmincki).  Bred  in  the 
Menagerie. 
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June  14.  1  Himalayan  Monaul  {Lophophortu  impeyanus).    Bred  in  the 
Menagerie. 

15.  2  Wonga-Wonga    Pigeons  (Leucoearcia  picata),  cT  $.      Pur- 

chased. 

1  Rosj-billed  Duck  (Metopiana  pepoMca),    Purchased. 

20  Common  Teal  (Querauedula  crecca ),  10 c^ ,  10 $ .    Purchased. 

16.  1  Greater  Spotted  Wooopecker  (Dendroeopus  nu^).    Presented 

by  Lieut.-Gen.  Sir  H.  B.  Lumsden,  K.CJ8.L,  F.Z.S. 

2  Common  Cormorants  (Phalacrocorax  carbo).    Presented  by 

Lieut.-Gen.  Sir  H.  B.  Lumsden,  K.C.S.I.,  F.Z.S. 
1  Brown  Capuchin  ( Cebusfatuellus),  cf .    Presented  by  Edward 

Solomon,  Esq. 
1  Axis  Deer  {Cei^ma  axis),  S •    Bom  in  the  Menagerie. 

17.  1  Erxleben*8  Monkey  ((>rcopi3^A«?M<«f':r/^6«ti),  cJ.    Purchased. 

18.  1  Victoria  Crowned  I*igeon  ((roura  victoritB),  $ .    Purchased. 

19.  1  Thar  (Caprajemlaica).    Bom  in  the  Menagerie. 

20.  2  Small  Hill  Mynahs  {Oracula  religiosa).    Presented  by  Lieut- 

Col.  W.  S.  Hore. 

21.  1  Chough  (Pyrrochorax  ffraculw).    Presented  by  Miss  Balfour. 

22.  2  Axolotls  (Siredon  mexicanus),    Piurchased. 

1  Cayenne  Lapwing  ( Vanellus  cayennensis).    Purchased. 

23.  2  Macaque  Monkeys  {Macacos  cynomolgus),  S  2  •    From  North 

Borneo.    Presented  by  the  Key.  Augustus  D.  Beaufort. 
1  Thar  {Caprajemlaica),    Bom  in  the  Menagerie. 
4  Hybrid  Greenfinches  (between  Ligttrinus  chhrii  and  L,  kawa- 

rahibi).    Bred  in  the  Menagerie. 

24.  4  Soemmerring's  Pheasants  {Phasianus  KBmmerringt),  2c^,  2$. 

From  Japan.       Presented  by  Frank   Walkinshaw,   Esq., 
F.Z.S. 

25.  1  Ruddy-headed  Goose  {Bemicla  rubidiceps),  $ .    Receiyed  in 

Exchange. 

26.  1  Burchell's  Zebra  {Equua  burchellt),  S  *    Rom  in  the  Mena- 

gerie. 
1  Japanese  Deer  {Cervm  sika), .c^ .    Bom  in  the  Menaf^erie. 
1  .^culapian  Snake  {Coluber  asctdapii).    Presented  by  Alfred 

Scrivener,  Esq. 
1  Yivacious  Sniike  (Tachymems  vivax),    l^resented  by  Alfred 

Scrivener,  Esq. 

27.  1  Tuberculated  Tortoise  {Homopusfemoralia).    From  Craddock, 

Cape  Colony.     Presented  by  the   Rev.   G.  H.  R.  flsk, 
C'.M.Z.b. 

1  Tent   Tortoise    {Testudo  tentoria).      From    Cape    Colony. 

Presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Fisk's  Tortoises  {Testudo  Jiski),    From  Cape  Colony.    Pre- 

sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Robben-lsland  Snake  (Coronella  phooarum).    Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Green  Lizards  {Lacertn  viridis).    Presented  by  the  Rev.  F. 

W.  Haines. 
8  Viperine  Snakes  {Tropidonottts  vwerinus).    Presented  by  the 
Rev.  F.  W.  Haines. 

28.  2  Wapiti  Deer  {Cervus  canadensis)^  2  $.    Bom  in  the  Mena- 

gerie. 
30.  2  Asiatic  Wild  Asses  {Equus  onager),  S  ?  •    Received  in  Ex- 
change. 
1  Libyan  Zorilla  (Ictonyx  lybica).    From  Egypt.    Pres^ited  by 
Dr.  J.  Anderson,  F!Z.S. 


ADDITIONS  TO  THE  MENAGERIE.  719 

June  80.  1  Grej  Monitor  ( Varamu  griseus).    From  Egypt.    Preeeuted 

by  Dr.  J.  Anderson,  F.Z.S. 
1  Wapiti  Deer  (Cervtu  canadensis),  $ .    Bom  in  the  Menagerie. 
1  Stanley  Parrakeet  {Platycercus  icterotis).    Deposited. 
1  Common  Chameleon  (Chamcsleun  vulyaris).     Presented  by 

Samuel  L.  fiensusan,  Esq. 
1  Water-Viper    {Cenchris  piscivora).      Presented    by  Ernest 

Brewerton,  Esq. 

July    1.  1  Palm-Squirrel  (Sciurus  palmarum).    Presented  by  Miss  Daisy 

Fox. 
1  Wapiti  Deer  (^Cervus  canadensis),  S .    Bom  in  the  Menagerie. 
1  Common  Uoe  (Omreohts  capraa),  (S .    Presented  by  C.  J.  H. 

Tower,  Esq.,  F.Z.S. 

2.  1  Barbary  Wild  Sheep  (Ovis  tragelaphus\  <5  •     Bom  in  the 

Menagerie. 

3.  1  Tawny  Owl  {Symium  aluco).    Presented  by  Leigh  Robinson 

Esq. 

1  Bronze  Fruit-Pigeon  (Carpophaga  tenea).    Presented  by  J.  L 

Shand,  Esq. 

2  European  Pond-Tortoises  (Etnys  europaea).     Presented  by 

Miss  Chidley. 
4  1  Common  Boa  (Boa  constrictor).    Presented  by  A.  E.  Oakes, 
Esq. 

5.  1  Hippopotamus  (Hippopotamus  amphibius),  S  •    Bom  in  the 

Zoological  Gardens,  Antwerp,  September  6,  1891.     Pur- 
chased. 

6.  2  Mountain  Ea-Eas,  or  Keas  (Nestor  nolabilis).     From  New 

Zealand.    Presented  by  the  Earl  of  Onslow,  E.C.M.G. 
1  Chilian  Sea-Ea^le  (Qeranoaetus  melanoleucus).    Presented  by 

Edward  JeweU,  Esq. 
1  Broad-fronted  Crocodile  (Crocodilus/rontatus),    From  Lagos, 

W.  Africa.     Presented  by  G.  T.  Carter,  Esq.,  C.M.G., 

C.M.Z.S. 

7.  16  Common  Boas  (Boa  constrictor).    Purchased. 

8.  1  Bonnet-Monkey  (^Macacus  sinicus),  $ .    Deposited. 

1  Tiger  (Felis  tigris,  jr.),  cJ.    From  Amoy,  China.    Presented 
by  Robert  Bmce,  Esq. 
0.  1  Einkajou  (Cercoieptes  caudivolvulusX    Deposited. 

10.  1  Indian  Muntjac  (Cervulus  munfjac),  c^.  ^om  in  the  Mena- 

gerie. 

11.  2  Hed-handed  Tamarins  (Midas  rufimanus).    Presented  by  J.  J. 

Quelch,  Esq.,  C.M.Z.S. 

6  Mandarin  Ducks  (y£U'  galericulata).    Bred  in  the  Menagerie. 

5  Summer  Ducks  (JElr  sponsa).    Bred  in  the  Menagerie. 

7  Chilian  Pintails  (Dajila  spinicauda).    Bred  in  the  Menagerie. 

6  Australian  W^ild  Ducks  (Anas  superciliosa).     Bred  in  the 

Menagerie. 
4  Upland  Geese  (Bemida  magellanica).    Bred  in  the  Menagerie. 
1  Variegated  Sheldrake  (Tadoma  variegcUa),     Bred   in  the 

Menagerie. 
1  Impeyan  Pheasant  (Lophophorus  impeganus).     Bred  in  the 

Alenagerie. 

1  Cheer  Pheasant  (Phasianus  wallichii).     Bred  in  the  Mena- 

gerie. 

2  Dwarf  Chameleons  (Chanioileon  pumilus).    Presented  by  Mr. 

E.  Wingate. 
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r  12.  2  Green    Tree-Frogs   (Hyla  miorea).     Presented    by  Connt 
PoToleri,  F.Z.S. 
2QKenlM>xiB(Laeertainndit).    Presented bjOonntPoTolwi, 
F.Z.S. 

1  Rough-ejed  CajmuD  (Alligator  icleropi).    Presented  by  Dr. 

Rudyard. 
la  1  Pig-twled  Monkey  (Macaeiu  wmeMtranu),  2 .     From  Bmmu 
River,  Sarawak,  Borneo.     Pale  variety.     DepoMted. 

14.  2  Scemmerring's  Gazelles  iOiatUa  $onnmerrmffi),  J  S  ■     Frwn 

SuBkim.    I'reBBntod  by  Col.  Holled  Smith,  C.B. 

2  Speke's  Gaiellea  {GaxeUa  i^ku),  ,3  ? .     From  Suakin.     Pre- 

sented by  Col.  Holled  Smith,  C.B. 
1  Dorcas  OazellB  (GasitUa  dorcat),  2 .    Fwm  Siuddn.    Presented 
by  Col,  Holled  Smith,  C.B. 

3  White-ehsfted  Francolins  [Prancolmta  leacateepud).      From 

Suakin.    Presented  by  Col.  Holled  Smith,  C£. 
1  Slender-billed  Cockatoo  {Licmeti*  Utimrottri$).     Piesented  by 

Miss  Duppa. 
1  Horned  Lizard  {Phrynotoma  comviam).    Presented  by  Cooiad 

Kelaall,  Esq. 

1  West-African  Python  {Pglhon  telxtX    Beceived  in  Exchange. 

15.  IBed  Deer  {C^rmu  elapkut),    $.      Presented   by  J.  Newton 

Hayley,  Esq. 

16.  1  Common  Chameleon   {ChamaUon  rndyarU).     Presented  by 

Mr.  J.  Cornwall. 

17.  6  Undulated  Graas-Parrakeels  {Mdop&iUaaa  undvlaba),  6  $. 

Purchased. 

18.  1  Large   Brovm   Flyingp-Squirrel    {Plrromi/»   oral).      Shevaroy 

HniH,  South  ludiR.   Presented  by  W.  L.  Sclater,  Esq.,  F.Z.S. 
Deposited. 

2  Riifoiis-npcked  Wood-Doves  (Ilaplopelia  larvala).     Presented 

by  W.  H.  Wormald,  Esq.,  C.M.Z.S. 
1  Grand  Eclectua  (Eclectui  rorahu).    Presented  by  Ueaaca.  Cbas. 

and  Walter  Seton. 
1  Common  Qui!  {I^na  canui).     Purchased. 
1  Common   Chameleon   ICMajrutieon  vuigarii).      Presented  by 

Master  8.  E.  Thoma. 

19.  1  Mongoose  Lemur  {Ltmur  mongoz).     Purchased, 

1  Pine-MHrt«n    [Mtitt^    marta).       Presented    by    Harold 
Hanauer,  Esq.,  F.Z.S. 

1  Barraband's  Pairakeet  {Pob/t^i  barrabandt).     Deponted. 

2  Bed-crested  Cardinals   (Paroarta   eucullata).     Pnaented  by 

Miss  Edith  M.  Fox. 

20.  1  American  Bison  (Biion  ama-iemau),  $ .    Keceived  in  Eicbange. 

21.  1  Common  Marmoset  (Sapale  jaciAttt).    Presented  by  Gerald 

F.  Youll,Esq.,R.N. 
23.  1  African  Civet  Cat  (  Fipnro  civctta).      From  Ibe*  or  British 
East  Africa.     Presented  by  F.  Fordsge,  Esq. 

1  White-tailed  Ichneumon  (HerpeMtt  (Ubicauda).     From  Ibea. 

Presented  by  F.  Pordage,  Esq. 

2  Ostriches  {StnUAio  camelut),  2  £.    From  Ibea.     PnMent«d 

by  F.  Pordage, 

3  North-American 

by  Col.  H.  W. 

26.  1  Midbrouck  Monl 

Count  Povoleri 

1  Hainan  Gibbon 

sented  by  Jiilit 


ADDITIONS  TO  THE  MENAGERIE.  721 

July  2G.  1  Bennett's  Wallaby  {Halmaturus  hennettii),  (S.    Presented  by 
Capt.  E.  A.  Findlay,  Lieut.  R.N.R. 
1  Short-toed    Eagle    (^Circaetus  gaUictui),      Presented  by   B. 

Vincent,  Esq. 
4  Common  Snakes  (Tropidonatus  natrix).    Presented  by  Count 
Povoleri,  F.Z.S. 

27.  1  Red  Lory  {Eos  rubra).    Deposited. 

1  Leadbeater*s  Cockatoo  {Cacatua  leadbeateri).    Presented  b? 

Mrs.  E.  Phillins. 
1  Slender-billed  Cockatoo  (Licmetis  tentnroitris).    Presented  by 

Mrs.  E.  PhilUps. 

28.  1  Blackbird  (  Turdus  merula).    Presented  by  Mr.  L.  Cossavella. 

1  Rock-Thrush   (Monticola  aaxatilis).      Presented  by  Mr.  L. 

Cossavella. 

2  Solitary  Thrushes  (Monticola  cyamis).    Presented  by  Mr.  L. 

Cossavella. 
1  Nightingale    (Daulias    luscinia).      Presented    by    Mr.    L. 

Cossavella. 
1  Common  Jay  (Garrultts  glandarius).     Presented  by  Mr.  L, 

Cossavella. 
1  Ortolan  Bunting  (JEmberiza  hortulana).    Presented  by  Mr.  L. 

Cossavella. 
1  Common  Jay  (Oart^tdus  glandarius).    Presented  by  G.   B. 

Coleman,  Esq. 
8  Sand-Lizards  (Lacerta  agiUs),     Presented  by  G.  Coleman, 

Esq. 

1  Natterjack  Toad  (Bi{fo  calamita).    Presented  by  Q.  B.  Cole- 

man, Eso. 

2  Common  Toads  (Bufo  vulgaris).    Presented  by  G.  B.  Cole- 

man, Esq. 
6  Yellow-bellied  Toads  (Bombinator  hombinus).    Presented  by 

G.  B.  Coleman,  Esq. 
1  Edible  Frog  (JRana  esculenia).    Presented  by  G.  B.  Coleman, 

Esq. 

0  Crested  Newts  {Molge  cristata).    Presented  by  G.  B.  Coleman, 

Esq. 

3  Palmated  Newts  (Mcige  palmata).    Presented  by  G.  B.  Cole- 

man, Esq. 

1  Humboldt's  Lagothriz  (Lagoihrix  humboldti).    Presented  by 

Charles  Clifton  Dicconson,  Esq.,  F.Z.S. 

1  Gamett*s    Galago    (Galago  gametti).      From   Nyassaland. 

Presented  by  Commander  H.  J.  Keene,  R.N. 

2  Common  Squirrels  {Sciurus  vulgaris).    Deposited. 

29.  1  Red  Howler  {Mycetes  seniculus).    From  Tnnidad.    Presented 
by  John  F.  Chittenden,  Esq.,  C.M.Z.S. 

1  Barbary  Wild  Sheep  (Om  tragelaphtui),  S  *    Deposited. 

2  Black  Apes  {CynopUJiiecus  niger).    Purchased. 

2  Tarantula  Spiders  (Mt/gale,  sp.  inc.).    From  Trinidad.    Pre- 
sented by  J.  Teny,  Esq.,  C.C.,  F.R.G.S. 
80.  1  Conmion  Raccoon  (Procyonhtor),    Presented  by  A.  C.  Cooke, 
Esq. 

Aug.  1.  1  Black-headed  Caique  (Caica  mektnocephala).    Deposited. 

2.  1  Macaque  Monkey  (Macacus  eynomolgus),  (S .    Presented  by  H. 
S.  Wilson,  Esq.,  Lieut.  R.N.R. 
1  Macaque  Monkey  (Macacus  cgnomolgus),  ^ ,    Presented  by 
Mrs.  Dunnington  Je^rson. 
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Aug.  3.  4  Scarlet  Tbises  (Eudodmiu  ruber).    Purchased. 

1  Test*ceoue  Snake  (Ptyai  testacea).     Received  in  Exebsnge. 

3  SpiDj-tailed    Maatipuree    {Uromiuliz:    acaiUAinuru*).      Pre- 
sented by  Lady  Sebright 
4.  3  Short-headed   Pbalangera   {Belideui  brevieept),   1    (J,   2   $. 
Purchased. 

1  Black  Kite  (Milmu  mu/ratu).    Presented  by  Dr.  Ferrier. 

1  E^ptian  Vulture  [^'eopAron  percnopltrtu).  Presented  hj 
ur.  Ferrier. 

1  South-American  Rat-Snake  (SpUolei  variabSit).  From 
Trinidad.  Presented  by  Messwi.  W.  F.  Urich  and  B.  K. 
Mole. 

1  Yeliow-tailed  Rat-Snake  (Spilolet  tonat).  From  Trimd»L 
PreseDted  by  Measra.  W.  F.  Urich  and  R.  R.  Mole. 

1  Boddaert's  Snake  (CWaAn-  boddaerti).  From  Trinidad.  Pre- 
sented by  Messrs.  W.  F.  Urich  and  R.  R.  Mole. 

1  Royal  Snake  (Lt'ophii  regina).     From  Trinidad,     Presented 

by  Mesars.  W.  F,  Urich  and  U.  R,  Mole. 

2  Black-backed  Snakes   (Uunkii  melanotia).     From  Trinidad, 

Presented  by  Messrs.  W.  F.  Urich  and  R.  R.  Mole. 
1  Crowned  Snake  (Sci/tale  eoronatum).     From  Trinidad.     Pre- 
sented by  Messrs.  W.  F.  Urich  and  R.  R.  Mole. 
6.  1  Hairy  Armadillo  {Datyput  vHiosat),  J.     Purchased. 

1  Ring-tailed  Coati  {A'asua  rufa).     Presented  by  0.  Cairington, 
£w|. 
6.  1  White-tbroated    Capuchin    {Cebtu   hypoUucut),  J.      Pur- 
chased. 

8.  1  Indian  CbeiTotwn  {  Tragulvx  vumitma),  $ .    Deposited. 
SMartinetA   Tinamoua   (Calodromag    elafam).      From    Bahia 

Blancft,  Argentinft.    Presented  by  T.  W.  Horn,  Esq. 

9.  1  Indian  Oriole  {Orioliu  kutatoo).    Purchased. 

10.  1  Puma   (Felts  concolor).      From   Maceio,  BntzU.     Freaenled 

bv  J.  E.  Wolfe,  Esq. 
1  Tavra  (Galictis  barbara).    From  Maceio,  Bradl.    Presented 
by  J.  E.  Wolfe,  Esq. 

11.  6  Black-necked  Tanagfirs   (Euphonia  nigricotla),  6  rf .      Pu^ 

1  Violet  Tanager  (£upSoMiintK)toi;<o),  J.    Purchased. 
6  Thick-billeu   Tanagers   {BupKoraa   lanUrMtrW),   0  !^.     Pur- 
chased. 
1  Greenish  Tanager  (Euphoida  oblorotiea),  ij .     Purchased. 
1  Lead-coloured    Tanager    (Hypopkaa    dutUfbea),    6  ■       Pur* 

12.  1  Magellanic  Goose  (Bemida  tnngdkaiica).    Received  in  Ex- 

change. 
6  Garganeys  {Qu«rqueduia  circia).     Received  in  EIxchiuix«. 

1  Macaque  Monkey  (Macacut  ct/Momolffut).     Presented  Dj  Mr. 

H.  I).  Bowditch. 

13.  1  Slender-billed  Cockatoo  (Lieinefu  Uiiuirotlri$),    Presented  by 

Dr.  J.  G.Victor  Sapp. 

2  IliraalayHD  Tree-Pies  (Dendrociita  himalauftuu).    Purchased. 
16.  1  Japanese  Ape  (^Maeacut  ipeciottu),  J.     Presented  by  H.  H. 

Jacobs,  Fjsq. 
1  Rhesus  MoDKey  {Macacut  rhesu*),    £.     Presented  by  B. 

Dodman,  Esq. 
1  Common  Cormorant  {PhalacToeorax    carbo).     Pieaented  by 

Capt.  Salvin. 
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Aug.  16.  2  Spotted-fiided  Finclies  {Amadina  lathamt),    Purchafled. 

17.  1  Rnesus  Monkey  (Macacus  rhems)^  tS  •    Presented  by  0.  W. 

Emlyn,  Esq. 

2  Crowned  Lemurs  {Lemur  coronatus).    Purchased. 

3  EUurdwicke's  Mastigures  (  Uromastix  hardwickti).    Purchased. 
2  Common  Chameleons  (Chamaleon  vufyaris).    Deposited. 

18.  1  Robben-Island  Snake   {Coronella  phocarum).     Presented  by 

Miss  M.  Rutherford. 

19.  1  Macaoue  Monkey  {Macacus  cynamolgtts),  $ .    Presented  by 

Mr.  K.  Koeca. 

20.  25  Cambayan  Turtle-Doves  (Turtur  senegaleTisis),    Deposited. 

2  Tambourine  Pigeons  (Tvmpanistria  bieolor).  From  British 
£ast  Africa.    Presented  by  General  Mathews. 

1  Emerald  Dove  (  Chakopelta  afro).  From  British  East  Africa. 
Presented  by  General  Mathews,  C.M.G. 

1  Nilotic  Monitor  (Varanus  niloticus).  From  British  East 
Africa.    Presented  by  General  Mathews,  C.M.G. 

1  Nilotic  Monitor  ( Varanus  nihticw).      From    British  East 

Africa.    Presented  by  Frank  ilnn,  Esq.,  F.Z.S. 

2  Smooth  Clawed  Frogs  (Xenoptis  lavia).    From  British  East 

Africa.    Presented  by  Frank  Finn,  Esq.,  F.Z.S. 
1  Common  Boa  (Boa  constrictor).     Presented  by  Messrs.  F. 
Sander  &  Co. 

21.  4  Indian  Wild  Swine  {8u$  cristatits).    Bom  in  the  Menagerie. 

22.  2  Fringed  Chameleons  {Chamaieon  Udnioinronchus),    Presented 

by  Charles  W.  Heaton,  Esq. 
1  Lobed  Chameleon   (Charmgieon  parvilobus).      Presented  by 
Charles  W.  Heaton,  Es^. 

23.  4  Virginian  Foxes  (Cam's  vtrginianusX    From  Mount  Hamilton, 

California.    Presented  by  Edwara  Chauyenet  Holden,  Esq. 
1  Ruffed  Lemur  (Lemiar  varius).    Deposited. 
1  Rhesus  Monkey  (Macacus  rhesus),  (S .    Presented  by  J.  Hall 

Brown,  Esq. 

24.  1  Bloe-and- Yellow  Macaw  (Ara  ararauna).    Presented  by  R. 

Larchin,  Esq. 
6  African  Scorpions  (Scorpio,  sp.  inc.).    Presented  by  J.  F. 
Hawtayne,  Esq. 

25.  2  Offilby's  Rat-Kangaroos  (Hypsiprymnus  og%Wy%)»    Presented 

by  John  D.  Roche,  Esq. 

1  Black  Iguana  (Metopoceras  comutus).    Purchased. 

26.  1  Rhesus  Monkey  (Macaeus  rhesus),    $.    Presented  by  Mr. 

Rivers. 

2  Ravens  (Corvus  corax).    Deposited. 

29.  1  Black-shouldered  Kite  (Eianus  caruleus).    Presented  by  J. 

Watson,  Esq. 
1  Falcated  Teal  (Querquedulafalcata),  cJ.    Presented  by  A.  C. 
Moule,  Esq. 

30.  1  Bronze-winged    Pigeon    (Phaps    chalccptera).    Bred  in    the 

Menagerie. 
1  American  Black  Snake  (Coiuher  guttatits).    Deposited. 

31.  1  Macaque  Monkey  (Macaeus  cynomolgus),  ($ .     Presented  by 

Gerald  R  Bridge,  Esq. 

Sept  1.  1  Black-handed  Spider-M(mkey  {Ateles  geofrcyi).     Presented 
by  F.  Vyner,  Esq. 
1  Cambayan  Turtle-Dove  (Turtur  senegalensis).     Bred  in  the 
Menagerie. 
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Sept   L  1  Turtle-Dove  (Turtur  eotntnunia).    Bred  in  the  Menagerie. 

8.  2  Mule  Deer  ( Cariacua  macrotis),  2  $ .  Bom  in  the  Menagerie. 

7.  2  Yellow-helUed  Liothrix  {LiotArix  luteus).      Presented  hy 

J.  Holmee,  Esq. 

4  Poe  Honey-eaters  {Prosthemadera  novtt-teeUimduB).  Pre- 
sented by  Capt.  Edgar  J.  Evans,  R.M.S.  *  Tainui.' 

1  Little  Grebe  (TachybapUs  JtuviatUu).  Presented  by  Mr. 
Thomas  Riley. 

8.  1  Hoopoe  (  Upupa  epcps).    Purchased. 

1  Greater-spotted   Woodpecker  (Dendrocoptta  major).      Pur- 
chased. 
0.  12  fire-bellied  Toads  (Bombinator  igneus).    Purchased. 
10.  2  Philantomba  Antelopes  (Cephalophus  maxtoelli).    Presented 
by  P.  Liemberg,  Esq. 

12.  1  Mooa  Monkey  (Cercopithecus  mana)  $.     Presented  by  CoL 

Makins. 

1  Vulpine  Squirrel  (Sciurui  vulpinus),  cJ.  Presented  by  the 
Hon.  G.  Carew. 

1  Great  Eagle-Owl  {Bubo  maximus).  Presented  by  Mr.  Stuart, 
of  Braila. 

1  White-backed  Piping-Crow  (Qymnorhina  leuconotd).  De- 
posited. 

13.  1  Macaque  Monkey  (Macacus  cynomolgu8\  ^,    Presented  by 

Mrs.  Palmer. 
1  Black-crested  Cardinal  (Gubematrix  cristateUa),    Presented 

by  the  Rev.  W.  B.  K.  Frances. 
1  Adorned  Terrapin  (Clemtm/s  omata).    Deposited. 
1  Robben-Island  Snake  {Coronella phocarutn).    Purchased. 

14.  1  Malayan  Tapir  {Tapirus  indicus),  $.    From  Tavoy,  Bunuah. 

Presented  by  Col.  F.  M.  Jenkins.    See  P.  Z.  S.  1892,  p.  641. 
1  Pig-tailed  Monkey  {Macacus  neniegirinus),  cf .    Deposited. 
1  Black-fronted  Weaver-bird  (HypotriorchU  velatut).    Bred  in 

the  Menagerie. 


5  Bellas  Cinixys  ( Cinixys  belliana).    From  British  East  Africa. 

Presented  by  D.  Wilson,  Esq. 
1  Puff- Adder  (Vwera  arietans).     From  British  East  Africa. 

Presented  by  D.  Wilson,  Esq. 
1  Sharp-snouted    Snake    (liamphiophis  oxw'hynchus).     From 

British  East  Africa.    Presented  by  D.  Wilson,  Em. 
1  Long-nosed  Crocodile  {Crocodtlus  cataphractus),    Ptesented 

by  Cant.  F.  G.  Dunbar,  R.N. 
I  Small  Iiill-Mynah  (Gracula  religiosa).    Presented  by  Qeoige 

Grigs,  Esq. 

19.  1  Three-striped  Paradoxure  {Paradoxurus  trivirgatm).      Pre- 

sented by  Mr.  Douce. 
1  Jackdaw  {Corvus  monedula).    Presented  by  Lieut.-Col.  R,  F. 

Darvall,  F.Z.S. 
1  Shag  (^Phaiacrocorax  gractdus).    Purchased. 
1  Indian  Cobra  {Naia  trimidians).      Presented  by  Arthur  H. 

CuUinRford,  Esq.,  F.Z.S. 
1  Indian  Rat-Snake  (Ptyas  rmioosa).    Presented  by  Arthur  H. 

Cullingford.  Esq.,  F.Z.S. 

20.  I  Rhesus  Monkey  {Macacui  rhesus),  ^ .     Presented  by  Mrs. 

Trafford  Rawson. 
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Sept.  20.  1  Common    Fox  {Cants  vulpes).     Presented  by  Lucius  Uta- 
Gerald,  Esq. 
1  Common  Boa  {Boa  constrictor).      From   St.  Lucia,  W.  I. 
Presented    by    H.E.     Sir    Walter    F.    Hely-Hutchinson, 
K.C.M.Q. 
1  Common  Chameleon  {Chamaleon   vulgaris).     Presented  by 
Mi8s  Withers. 
2L  1  Duyker  Bok  {Cephalophus  mergens)y  ^ ,    Deposited. 
4  Emus  {DratruBus  nova-hoUandia),    Depositea. 

1  Indian  Chevrotain  {Tragulus  meminna)y  $.    Purchased. 

2  Violet  Tanagers  (JEuphonia  violacea).    Presented  by  Alfred 

Petre,  Esq. 
22.  1  Green  Monkey  (Cert^pithecus  calUtrichus),  ^,    Presented  by 
A.  de  Turcldieim,  Esq. 

1  Black-headed  Lemur  (Lemur  hrunnetui),  9  •     Deposited. 

2  Tarantula  Spiders  (Mygalcy  sp.  inc.).    Presented  by  II.  Strong, 

Esq. 
23. 1  Grey  Ichneumon  (Herpestes  griseus).     Presented  by  Hugo 

Marshall,  Esq. 
24.  2  Tigers  {Felis  tigris)^  S  ?  •     Presented  by  the  Maharana  of 

Oodeypore. 

3  Wild  Swine  (Sus  scrofa).    Bom  in  the  Menagerie. 

26.  1  Herring-Gull  (Larus  argentatus).    Presented  oy  H.  H.  John- 

son, Esq. 

27.  1  Tuatera  Lizard  {Sphenodon  punctatus).     Presented  by  Capt. 

G.  Eriksen. 

28.  3  Wild  Swine  (Sus  scr^a).    Bom  in  the  Menagerie. 

2  Conmion  Kestrels  {Tinnunculus  alaudarius).    Presented  by 

Mr.  L.  Bergasse. 
1  Sweet-voiced   Lark  (Alauda  eoelivox),   $.     Presented    by 

Gervase  F.  Mathew,  Esq.,  R.N.,  F.Z.S. 

29.  6  American  Green  Frogs  {JRana  halecina).    Purchased. 

4  Noisy  Frogs  {Rana  clamata).    Purchased. 

80.  1  Grivet  Monkey  ( CercopUhecus  griseo^ridis),  J  •     Presented 
by  W.  Howiurd,  Esq. 

Oct    1.  4  Smooth  Snakes  (Coronella  lavis).    Presented  by  Mr.  Penton. 
1  Concave-casqued  Hombill  {Dicmceros  bicomis).    Received  in 
Exchange. 
3.  1  Vulpine  Phalanger  (PhtUangista  vulpina),  (S  •    Presented  by 
Master  H.  H.  Barrett. 

1  Canarian  Laurel  Pigeon  ( Columba  laurioora),  ^ .    Deposited. 
From  the  Island  of  Gomera,  Canary  Islands. 

2  Nicobar  Pigeons  (CaUenas  nicobarica).    Deported. 


8  Ringed  Plovers  (j^gialiUs  hitUicula),    Purchased* 

--     Dli  "  -         -  - 

Lacaqc 
E.A.HiU. 


2  Dunlins  ( Trinaa  alprna).    Purchased. 
4.  1  Macaque  Monkey  (Macacus  cynomolgus).    Presented  by  Miss 


6.  1  Grey  Ichneumon  (HerpuUs  griseus).      Pieeented  by  Mrs. 
Wv] 


yndham  Bewes. 

6.  1  Indian  Mnn^ac  (Cermdus  tmrntjac),  $ .    Purchased. 

7.  2  Raccoons  {Frocyon  lotor).    Presented  by  Capt.  Shan>. 

1  White  Stork  ( Cicama  atbaX    Presented  by  Sir  H.  Rae-Reid, 

Bart.,FJ2:S. 
3  Negro  Tamarins  {Midas  ursulus).    Deposited. 
1  Stuileyan  Chevrotsin  (Tragulus  ttanleyanms),    Plresented  by 
les  J.  >* 


Charles  J.  Noble,  Esq. 
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Oct.  12.  1  Bkek-tailed  Hawfinch  (CoceothrauileB  mdantirut),  $.    Fre- 
tented  by  F,  Pordwe,  Esq. 

1  Plnp-necked  Chameleon  (Chamieleon  dUepit).    From  British 

East  Africa.    Presented  by  E.  Millar,  Esq. 

2  Squnre-marked  Toads  {Bufo  regnlarU).     Fiom  British  Ea^t 

Africa.     Presented  by  E.  Millar,  Esq. 
r Half-collared   Dove  {Turtur  Kmitorquatiu).     From  British 
East  Africa.     Presented  by  Mr.  Gaibraith. 

1  Qalealed   Penlonyx   {Pelomediua  galtata).       From  British 

Etut  Africa.    Presented  by  Frank  Yvaa,  Esq.,  F.Z.S, 

3  Greater  Skioks  (Ovrrhotaurv*  major).      From  British  East 

Africa.    Preeeoted  by  Frank  Finn,  Esq.,  "  '*  " 
b  East-African  Oeckos  (Hemidaclyhu  maoou 
East  Africa.    Presented  by  J'rank  Finn, 

3  Striated  Lizards  (Mabuiaitriata).     From  I 

Presented  by  Frank  Finn,  Esq.,  F.Z.S. 

2  Comnion  Boas  {Boa  comtnctor).     From  Ti 

bv  Messrs.  Mnle  and  Urich. 
1  Yellow-tailed  Ifat-^nake  (Spilotu  coraa). 
1  Common  Quail  {Cotvmix  comtmmu).    Pi 

Torrie. 

13.  1  African   Wild    Asa   [Eqtau   tanii^tu),    J 

Mena^^e. 

14.  1  Mona  Monkey  (Cir«ipt(i«M»  tntma),  2 . 

Synge. 
1  Common    Badger  {MeUt    Uamt).     Freee 
Butler. 

15.  1  Black-beaded  I«mur  {Lamtr  brunmut),  $ 
1  Honey-Buziard  (Pemit  aptvonu).     neM 

A.  Pichot,  C.M.Z.S. 
17.  1  Boseata  Cockatoo  {Cacatua  rotekapUla). 

Addiscott. 
1  King  Parrakeet  {ApT^mnietti*  tcapulatiu), 

Mrs.  Addiscott. 
1  BuHbn's  Touracou  {CorytAaix  buffimti.     P 

Jones,  Esq. 

16.  1  Macaque  Monkey  (Maeaetu  eynomolftu), 

W.  F.  Fauldinjr,  Esq. 
19.  2  BouUe-banded  Stnd-Grouae  (Pttivek*  Nei 
sented  by  U.  H.  Sharland,  Esq.,  F.Z.S. 

21.  2  Thick-billed  Seed-Finches  (Orymbonu  en 

sited. 
1  Tropicttl  Seed-Finch  {Oryzahorut  torridut). 
1  Blmah  Finch  (Spermophiia  eandttcert*),     1 
1  Saffron  Finch  (Sycaliijlavtola).     Deposile* 

4  Alligators  {AUigator  muMttippitntii).     I 

Terry,  Esq. 

22,  1  Oanne't  (Suia  bastand).     Presented  by  Dr. 
24.  1  Thick- tailed  Opossum  {Didelpln/i  cratncatti 

1  Garden's  Night-Heron  l^Xyctteorax  gardem 

2  Ypecaba  Rails  {Aramidei  ypecaAa).     Pure 
1  Martial  Hawk-Eagle  (SpixailMt  beliicoeut 

T.  While,  Esq. 
26.  1  Philantomba  Antelope  {CephalMihja  mamp 
Leone.    Presented  oy  C,  B.  Mitford,  Esq, 

3  GamUtu)  Pouched  Bats  (Criixlomyt  ganAia 

Leone.    Presented  by  C.  B.  Mitfurd,  Esq 


728  APPENDIX. 

Oct.  26.  1  Qroimd-Bat  (Aulacodtu  meindemiamu).     Fiom  Sierra  Leone. 
Presented  by  C.  B.  Mitford,  Esq. 
1  Wbite-faced     Tree-Duck     (Denarocygna     viduata).      Froni 

Sierra  Leone.    Fieieuted  hy  C.  B.  Mitford,  Esq. 
1  Itbeaus  MoDbey  (Macactu  rhitui],  <J-     Freamited  by  Pascoe 

Grenfell,  E»q.,  F.Z  S, 
1  Squirrel  Monkev  {Chryiothrix  Kiiirea).     Deposited. 
27.  2  Weaver-birda  (llypbantomii,  ap.  inc.).     Presented  by  Ur.  A. 
W.  AiTowsmith. 

1  CoiDiuon   Gbnmeleon  [Chamaleon  vidgani).      PresentMl  by 

Miss  Knte  Ilipgins. 

2  Silver  Pheasanta  (Euphcmimt  nyethemenu),  2  J.     Prmenled 

by  E.  Mitcbeuer,  Esq. 
2  American  Darters  (Huhw  anhinga).     Purcbased. 
1  Common  Boa  (Boa  wmtrietor).    Purcbased. 

Nov.    1.  SVenJcillftted  Geckos  {Gecca  ttrtidttatm).      From   Bumsb. 
Preeented  by  W.  G.  Bligb,  Esq. 

2.  1  Laughbg  Kingfisher  (Ztaceio  yyantei).     Presented   byJ.W. 

Homsby,  Esq. 

3.  1  Golden  Eagle   {Aquila   chryxutoi).     Frum    Labrador.     Pre- 

eented by  J.  C.  Bflzter,  Eeq. 
1  Jackdaw  (Corvu$ monediUa).    Presented  by  tbe  Rev.  H.  W. 
Iteynolds. 

4.  6  Sbort-lailed  Voles  Citrvieola  agrettii).    Preeented  by  J.  E. 

Uarting,  Esq.,  F.Z.S. 
dBar-Uiled  Pbeaeanta  {Phatianut  reeresi),  2  <f ,  2  $.    Pur- 

fi.  1  Purple-faced  Monkey  (Semnoptihtcut  Uucoprymma),  $.     Pre- 
Benled  by  Mrs.  Elsee. 

7.  1  Himalayan  Bear  ( Uriut  tibelawu),  9 .    Presented  by  Uaior 

W.  H.  CuDliffe. 

1  Heiring-Oull  {Lanu  argentatta).  Presented  by  the  Rex, 
Sidney  Vatcher. 

16  Fllfola  Lizards  (Lacerta  muralit  JU/vlensit).  From  the 
Island  of  Filfok,  MediterTenean.  Presented  by  Capt,  Robt 
A.  Thrpsbie. 

18  '^'flU-Lizarda  (Lactrta  mvralii  titiguerta).  From  Malt*. 
Preeented  by  Capt.  Robt,  A.  Thresbie. 

1  Ocellated  Sand-Skink  (Sqn  octllatut).  From  Malta.  Pre- 
sented by  Capt.  Kobt.  A.  Tbreshie, 

1  Mooriab  Oecko  (Tarentola  mavritanica).  From  Malta.  Pre- 
sented by  Capt.  Robt.  A.  Tbreshie. 

1  Turkish  Gecko  (Hemtdadytut  turdau).  From  Malta.  Pre- 
sented bv  Capt.  Bobt.  A.  Threehie. 

8.  1  Squirrel  Monkey  (Cfayiolirix  iciurea].     Presented  by  Mi». 

K.  Betta. 

9.  1  Common  Kite  {MUvut  ictinuty    HnceiTed  in  Exchange. 
10.  6  Diagos  (Canit  dingo).     Bom  in  the  Menagerie. 

IL  1  Brown  Capuchin  {C'ebut  fatueltai),  ^.     Presented  by  Miss 
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Nov.  15.  12  Snow-Buntings  (Hectrophanes  nkalw),    Purchfised. 
4  Lapland  Buntings  {^Calcarius  lapponioM),    Purchased. 
1  Common  Chameleon  {Ckanutleon  vulgaris).     Presented  by 
Mr.  J.  Pettitt 

16.  18  Deadly  Snakes  (Trigonocephalw  atrcXy  jr.).    From  British 

Guiana.     Presented  by  J.  J.  Quelch,  Esq.,  C.MJZ.S. 

17.  6  Cirl  Buntings  {Emberiza  cirlus),  3  cJ,  3  $ .     Purchased. 

19.  2  Maholi  Galagos  (Oalago  mahoU),    Presented  by  Luscombe 

Searelle,  Esq. 
1  Tigrine  Genet  ( Genetta  tignnd).  From  Matabeleland,  S.  Africa. 

Presented  by  B.  B.  Weil,  Esq. 
1  White-eared  Scops  Owl  {Scops  UucoHs),    From  Matabeleland, 

S.  Africa.    Presented  by  B.  B.  Weil,  Esq. 

1  TtLwny EBf^e(Aqmlanievwicks),  From Matabeleland, S.Africa. 

Presented  by  B.  B.  Weil,  Esq. 

2  Jackdaws  (Corvus  momduia,  aloino).    Presented  by  Harding 

Cox,  Esq.,  F.Z.S. 

21.  1  Black-bacKed  Jackal  (Cants  mesomelas,  jr.).    Presented  by 

Miss  Thornton. 
2  Shaw's  Gerbilles  (Gerbillia  shavn).    Bom  in  the  Menagerie. 

22.  1  Common  Jackal  {Cants  auretts)^  $ .    From  Fao,  Persian  Gulf. 

Plresented  by  D.  W.  Cumming,  Esq.,  C.M.Z.S. 
2  Short-headed  Phalangers  (Belideus  hreviceps)^  fS  $  •    Presented 
by  Cant.  S.  M.  Orr. 
24  1  Nilotic  Monitor  ( Varamis  niloticus).    Received  in  Exchange. 

25.  2  Common  Marmosets  (Hapale  jaccAus).    Presented  by  Mrs. 

Comolli. 
1  Otter  (Lutra  vulgaris).    Presented  by  Fred.  Collier,  Esq. 
6  Crab-eatinff  Opossums  (Diddphys  cancrivorus),   $    et  5  jr. 

Purchased. 
4  Ypecaha  Rails  (Aramidfs  t/pecaha).    Purchased. 

26.  1  Lemur  (Lenmry  sp.  inc.).    Purchased. 

1  Green-cneeked  Amazon  (Chrgsotis  viridigenalis).    Purchased. 
1  Yellow-cheeked  Amazon  (Chrgsotis  autumnalis).    Purchased. 

28.  1  Common   Chameleon  (Chamaieon  vulgaris).     Presented  by 

Miss  Truefitt. 

29.  1  Sykes's  Monkey  (Cercopithecus  albigularis),  $.    Deposited. 

Dec.    2.  2  Great  Kangaroos  (Macropus  gigantetts),  2  $ .    Presented  by 
Sir  Francis  Wyatt  Truscott,  J.P.,  F.Z.S. 
1  Lesser  White-nosed   Monkev  {CercoptUtecus  petaurista),  ^ , 
Presented  by  W.  H.  Henniker,  Esq. 
5.  1  Rhesus  Monkey  (Macactis  rhesus)^  $ .    Denosited. 

I  White-fronted  Lemur  {Lemur  aihifrcns),  $ .     Presented  by 

M.  C.  Parker,  Esq. 
1  Large-eared  Fox  (Otocuon  megaloti$).    From  Mashonaland, 

S.  Africa.    Presented  bv  B.  B.  Weil,  Esq. 
1  Leadbeater*s  Cockatoo  {Oacatua  leadbeateri).     Presented  by 

Lieut.-Col.  Wharton. 
4  Pileated  Song-Sparrows  {ZonotricMa  pileata).    Received  in 
Exchange. 
7.  2  Black-backed  Jackals  (Cants  niesomsUu),    Presented  by  Capt. 

Ralph  H.  Carr-Ellison. 
9.  1  Common  Fox  (  Cams  vulpes),  $ .    Presented  by  Miss  Momn 
1  Brown  Capuchin  {Cebus  faiuellus),  J.    Presented  by  iSirle 
Tudor  Johnson,  Esq. 
12.  1  Alpine  Chough  (Fgrrhooorax  alpintu).    Purchased. 
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Dec.  18.  1  Rad-and-BluB  Macaw  (Ara  maeao).    PrMantod  by  the  Rev. 
T.  N.  TaUouid  Major. 
16.  2  Gold  FbeasantB  ( Thaumaliet  pkUi),  2  $ .    Purchued. 
19,  3  Sulphmy  Tyranta  {Pitanmu  sulphurattu).     Puichased. 

2  Pintailed  SaDd-Oroiue  (Pterodu  atchala),  ^  S .     FuTRhued. 
SO.  1  Macaque  Moolcej  [Maoacut  eunomolgtu),  $ .     Depoaitod. 

1  OheetDUt--beUied    Squirrel   (Sbiunw   ctabmtiemMt).      From 
Hainan.    Fre8ent«d  b;  Julius  Neumann,  Esq. 

1  Crowned  Hawk-Eagle  (Spiiaitu»  eoronaUa).     Frenented  bv 

T.  H.  Mills,  Eeq. 
28.  (J  Common  Wigeon  {Martca  penelope),  3  <J ,  3  J .    Purcbased. 
4  Common  Pintail  {Dafila  acuta),  2  (J,  2  J.     Purehaaed. 

28.  1  Common  Snipe  (OaUinago  ccdeitiM).    FurcbsMd, 

29.  1  Bittern  iBoUmrnt  ittilarie).     Pn»ented  bv  Lord  Bcbeater 

F.Z.S. 

30.  2  Hamsters  {OHcelutfrunienlaruu).    Presented  bj  Uiaa  PugL 

2  Alliftators  (AlUgator  imitiwppieimt).    Presented  b;  Master 

Williama. 
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AgerotuA 

feronia,  190,  19^. 

fomax,  190. 
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il«6«,  278. 

;>y^a,  279. 
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amtuUia,  384,  403. 

leucophodf  403. 

pristina,  884. 
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Amblypodia 
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winteri,  468. 
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comprimens,  128. 
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a/6a,  485. 

darwinii,  485. 
Ampbissa 
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armatus,  86,  90. 
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9pinicoUiSy  86. 
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sericea,  324. 
Ana^retes 
i       albooristatuSf  380. 
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reguloides,    380,    404, 
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hipunctuUUa,  199,  202, 
220. 
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theodori,  544. 
Anaulacomera 

UUicauda,  200,  211. 
Anguis 
yfWtf,     480,     481, 
490.' 
Anisodera 

Bp.  n.,  84. 
Anisodes 

ovi»ignata,  132. 
AniBolabiB 
janeirensU,    198,   199, 
201. 

marUima,  199,  201. 
AniBota 

ttigma,  194. 
Anops 

&tf/is,634. 
Antenor 

tfntctiic^iM,  888, 40a 
Antbenea 

mylitia,  193. 
Antnoobaris 

cardamines,  194. 

eupheno^  194. 
Anthus 

peruvianus,   374,  404, 
409. 

m/iw,  874. 
Antilope 

albifroM,  428. 

6ufrA«tftt,  428. 

carulea,  427. 

<2orta,424. 

frederid,  426. 

metdoka,  428. 

tnadogvat  428. 

fHonticolaf  427. 

nictitans,  428. 

ocularis,  428. 

ogilbyi,  422. 

i)toOdr,  428. 

qvadriscopa,  414. 

taltiana,  41^ 

tylvicultrix,  416,  417. 

vartiont,  96. 

rfftra,  424. 

(CephalopbuB)  ctfntiipf^i 

(— )  <fi>ria,  424. 
— )  maswdii,  425. 
— )  ;>fa<oiw,  428. 
Gerricapra)   mergen^i 
428. 
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AnUiftnaka 

eUgantula,  576,  579. 

lonaicomis,  576. 

pulcheUa,  57Q, 

viridiSf  576. 
Anurogryllas 

mmticw,  200,  217. 
Apate 

sp.  inc.,  90. 

productus,  90. 

terebran»,  90. 
Aphanapteryx 

broecm,  544. 
ApbneuB 

elimaf  637. 

hifnalayanus,  638. 

mnt,  638,  664. 

8t/ama,  638. 

uniformi$t  637. 

vtiA»fitM,  637. 

— ,  rar.  maximm,  637 1 
664. 
Apistosia 

terminaliSt  278. 
Apteryx 

maxima,  541. 
Aramides 

r^ficoUis,   399,    408, 
409. 

ypecaha,  581. 
Araotes 

^m/>lw,  642. 
Arooaster 

ienuispinue,  430,  433. 
ArcbyluB 

mexicana^  288. 

vesto,  289. 
Ardea 

^^re^/o,     372,     389, 
408. 

gareetta,  544. 
Araetta 

ext/u,  372,  389,  406, 
406. 

nnenm,  471. 
Ardonea 

meia/licaf  284. 
Arenaria 

interpres,  395,   406, 
408,500. 
Arffifa 

hUroglyphka,  192. 
Arg^nnis 

aglaia,  194. 
Argyroeides 

magan^  276. 
Arhopala 

aJbsens,  629. 

agaba,  630. 

o^if,  629. 


Arhopala 

agrata,  632. 

athipunctata,  631. 

amai»^,  629. 

amatrix,  629. 

afft^nofi,  630. 

ammoHides,  630,  664. 

ampkimuta,  6«^3. 

anarfe,  631. 

antkelus,  631. 

apuianifa,  631. 

ariegalt  631. 

cUona,  629. 

o^mr,  630. 

haealut,  630. 

helphaba,  632. 

buxtoni,  633. 

caflu2A>,  628,  629. 

cetUauruSt  629. 

davi$oni,  633. 

<2iar<;t,  631. 

ewmo/pAtM,  631,  632. 

/orOT^Jan,  631.  632. 

heUetwre,  632. 

kypomuia^  633. 

inamaia,  633. 

A:Aam/t,  630. 

97toi/m,  632. 

moolaiana^  633. 

paramuta,  632. 

pastorella,  633. 

peramuta,  632. 

perissaf  633. 

M>^to,  630. 

/«es/a,  630. 

viridissima^  632, 
Ariophanta 

regalia,  461 . 
Arotros 

<^na/a,  326. 
Arrhenothrix 

peniciUigera,  636. 
Artace 

aibicanSf  320. 

an«/<i,  319. 

meridionali8f  319. 
Arthroschista 

hilaralia,  129. 
Ajootis 

telenariOf  131. 
Ano 

clamator,    372,    387, 
408,409. 
Afiiuonax,  gen.  dot.,  85. 

whitehefuU,  85,  90. 
Asphiera 

orevicortiis,  573. 

madagatcariensiSf  573. 

melanarthray  573. 
Aspidomorpha 

sp.,  94. 
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ABpidomorpha 

aruwimiensis,  94. 

quadrimaculata,  93. 

spectabiiis,  93. 

«/o/^s/a,  93. 

tigrina,  93. 

togaia^  94. 

UfesUrmanm,  93. 
Aspidura 

trachyprocta^  481. 
AjBtenodipsas 

9ita/iaA»fMZ,  507* 
Astictopterus 

arnuito,  663. 

6t^2m,  662.  664. 

gemm{f«r,  662, 

>a»ifl,  662. 

^tuidiMi,  662,  664. 

olivascens,  662. 

M^M/a,661. 

fltntftf,  120,  662, 664. 

sul^aaciatua,  662. 

drant^,  661,  662. 
ABtropecten 

tenuispintts,  430,  433. 
Astur 

alpkofisi,  544. 
Ateles 

marginatus,  113. 
AthTiua 

iK/lfe,  120. 
AtropophiB 

borneensifj  507. 
AttacuB 

cU/icM,  198. 

cynthia,  193. 

pemgi,  193. 
Attagis 

^ayt,  402. 
Attioora 

cganoteuca,  374. 

—  montatuif  374. 
Aulacodus 

swindemianus,   520, 
552, 596. 
Aulaooepira 

azpeitia^  463. 
AutomeriB 

mocarew,  290. 

fiopaltzin,  290. 

rwncundat  290. 

rti^escfn3,  290. 

tamphiluSt  291. 
AutomoliB 

e/isMt,  277. 
Axina 

carhonaria,  449. 

cumingi,  449. 

garibaldiana,  449. 

>toAf //t.  449. 

magistral  449. 
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Axina 
martUtit  449. 
pJkloiodet,  449. 
Khadenhergi,  449. 
simiijortnm,  449. 
Moatffwu,  449. 

BabiruM 

a^ums,  315. 
Baotoria 

^ticamts,  207. 

fypAi«<,  199,  206. 

gracilis^  208. 

L'MAiru,  199,  206. 
Badamia 

exclamtUionU,  645. 
Balienoptera 

jttddi,  559. 
Baoris 

mooAi^,  650. 

oevta,  649. 
Bartramia 

longieauda,  395,  408. 
Bdelfottoma 

eirrkatum,  708. 
Bdeogale 

^utMt,  580. 
Benhamia 

beddardi,  670,  671. 

bofavi,  682. 

bmikofen,  670. 

coAy<«,  666.  680. 

wM8a,  666,  680,  681, 
706. 

^ract/M,  683. 

KhlegelU,  068. 

scioana,  668. 

stuklmanni,  668,  670. 
Berniola 

poliocephala,  472. 

ndfidiceps,  472. 
Bibaais 

«eiia,  648. 
Biduanda 

fcava,  641. 

thesmia,  641. 
Bindahara 

phocidea,  644. 
Bipaliiim 

kewensCf  258,  542. 
Bison 

amerieanus,  76. 
Blatta 

mader<B,  205. 

surinamensiSf  205. 
Blenniopbidium,    gen* 
noT.,  583. 

peiropattii,  584. 
Blera 

a/>e/^,  333. 

6i(7iM;a,333. 


Blera 

caugiaf  332. 

nt2a,333. 
Bliastes 

atriolatus,  200,  212, 
221. 

»i«per6M«,  200,    211, 
221. 
Boa 

cotutrieiar,   479,    481, 
485. 
Bolborhjnchus 

andicola,  402. 

autifromt,    387,   401, 
409. 
Bonesia 

murrayif  92. 

afrricomiSt  92. 
Boodon 

lineatu^  555. 
Botjs 

iopasalis^  129. 

pandamalis,  129. 
Box 

Hneatus^  134. 

salpoides,  134. 

vulgaris,  134. 
Bracbydesmus 

inseulptua,  24,  27. 

proximtUj  28. 
Brachyteles 

hemidaotylus,  108. 
Bradypus 

cncuUiger,  314. 
Brancbiostoma 

apinicauda,  26. 
BreTioeps 

mouambicus,  555. 
Bryoea 

peruviana^  283. 
Buarremon 

iuUionif  402. 
Bubab's 

albifrona,  471. 

coama,  99.  258. 

co^f,  99,  100, 118. 

lichtensteini,  553. 

magnet,  98,  99,   100, 
118,257,258,303. 

torn.  99,  100,  118. 
Bubo 

clamator,  387. 

virginianusy  387. 
Buchholzia 

appendicuiata,  696. 
Bufo 

anderaoni,  347. 

twpffr,  608. 

baddomii,  348. 

Aofo/tiw,  348. 

>«r6oa,  506,  507. 


Bufo 

macrotis,  348. 

97uirmM,  508. 

•Muirttoiticiw,  23. 

oUvaoeua,  348. 

parietalis,  347. 

p^fMii^efMis,  348. 

pM/cA«r,  348. 

guadriporcatua,  508. 

regularia,  508,  665. 

atomaticus,  347. 

wrWw.  23.  608. 

vuigariSf  24. 
Bulimulus 

6fo/««i,  265,  270. 

eostatua,  267. 

da-^oatiB,  297,299. 

exulattta,  266, 270. 

/oMi/w,  266. 

glandiniformiaf     297, 
299. 

A«/;nia,  266,  270. 

A»pp<jZt,  297,  299. 

melanioidea,  267,  270. 

negUctua,  267. 

>wtei«,266. 

Mo/^fiiM,  266. 

«iA;»^icoh««,  266,  270. 

«tt6^rtfiioez^tt«,      266, 
270. 

<«rt(wit,  266.  267,  270. 

vifyflf^a^iM.  266. 
Bull  mas 

auris-vuipinOf    259, 
265,270. 

hilabiatua,  265. 

cardinaiia^  296. 

eompr«»aa6rw,  269. 

doficimanua,  265. 

gwmikeri,  296,  299. 

AsocAii,  466. 

meianoatoma,  265. 

oW(wi^i«,271. 

MfCrt»K>t(i08,  297. 

<mi//i,  459. 
Buteo 

abbreviatf$a,  31)7. 
BuUius 

^«ro^MpiM,  25. 

leptockeiga,  25. 
Butorides 

mauritianua,  544. 

9^re«cefw,  498. 

Cabarda 

bizonoidea,  122. 

moUiculana,  122. 
Giecilioides 

gundiachi,  269. 
Oairina 

moachata,  399,  408. 
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Caletes 

aptfruB,  199,  210,  221. 
CalidriB 

arenaria,  400, 406, 408. 
Callaonesia 

stritttu,  121. 

mtbmaculans,  121. 
Calliana 

pieridoides,  046* 
Calliploea 

mazareM^  120. 
Oallula 

guttulata,  348. 

macrodactylat  348. 

variegaia,  348. 
CallyrhjrnchuB 

perttvianuSf  376,  396. 
Calocochlea 

caiUaudi,  450. 

cahbapta^  456. 

cklorockroa,  450. 

ckry90chila^  450. 

rtiMra<?ea,  450,  451. 

ctfw,  450. 

cocomelos^  450. 

eoronadoi^  450. 

cirtete,  450,  451. 

oryptica,  450, 451. 

damakot/if  450. 

dataenais,  450. 

depres&a,  450. 

dimerat  450. 

dubiosa^  450. 

erj/throspira,  450. 

festiva^  450. 

fragilis,  450. 

laiitana,  450,  451. 

liguicolor^  450. 

meianockiia,  450. 

ifit}Miana«iM»,  450. 

Mormti,  450. 

/)aii,  450. 

panaensis,  450,  451. 

p(mdero9a,  450. 

puicherrimaf  450. 

retuaaj  450. 

rou0^fki,  450,  456. 

tamarensis,  450. 

speciom,  450. 

spkarion,  450,  456. 

roiH/era,  450,451. 
Galopnas 

nicobarica,  77. 
Calophrjnus 

pUurostigma,  508. 
Calyptoniena 

Aosei,  221. 

whitekeadi,  221. 
Camsna 

palawanka^  459. 


Camnna 

6YM7/i,  459. 
Oamarbynchus 

leucopUrttSt  397. 
Camelus 

bactriantts,  371. 

dromedariust  371. 
Camena 

cippus,  636. 

cfeo^M,  637. 

cUoboides,  637, 664. 

fo<y«,  636.  637. 

»crt(M,636,  637. 

icetoides,  636, 664. 
Oampjlopterus 

larffipenniSt  401. 

o6a(^rfi3,40i. 
Campylorbynchus 

balieatus,  398,  404, 
408. 

ffuciatiUy  404. 
Oanis 

ozara?,  109,  110. 

cancrivaruSf  106. 

mesomeldSf  109. 
Oanistrum 

balanoides,  448,  452. 

6<?fcA<fri.  448. 

breviculuBt  448. 

cinerosOf  448. 

dilatata,  448. 

euryzonay  448. 

luzonica^  448. 

ovoideay  448,  452. 

satf/rus,  448. 

«^'^,  448, 452. 
Oapila 

jayadeva^  648. 
Capnodes 

macidicosta,  128. 
Gapra 

grimmia^  428. 

sylvestris     africaiWy 
428. 
Caprimulgus 

(Bquicaudatus,  385. 

decussatusj  385. 

pruinosusj  384. 
Oapromjs 

melanurus,  524. 

pilorides,  596,    597, 
598. 
Carales 

c<f^,  282. 
Caranx 

iioghssus,  135. 

ro«/crt,  135. 
Oaroharias 

ticutideru,  136. 

acutuSf  135. 

e//io^',  135. 


Oarcharias 

lamia,  136. 

murrayi,  135. 
Carea 

sp.  inc.,  124. 
Cariacufl 

paiudosus,  175. 

simplicicomiSf  175. 
Oarjstufl 

^tiu^ana,  662. 
GisBida 

bonnyana,  94. 

fiucopuncfata,  95. 

hepatica,  94. 

palitdulOf  95. 

signatipennis,  94. 

strigosa,  95. 
GastaliuB 

e/»«,  628. 

fMion,  628. 

rosimon,  628. 

roxiw,  628. 
Castor 

canadeims,  596,  597. 
Oasuariua 

uniappendiculatus, 
471. 
Oasjapa 

^tto,  657. 

phanaus,  657. 
Catamenia 

a«a/w.  376,  403. 

analoides,  376,  403, 
407,408. 

inomata,  402, 
Catapoecilma 

6«W8,  640. 

eA^aiw.  640.  641. 

mJtochrea,  640,  664. 
Gatbaristes 

o^rohw,  388,  408. 

ottro,  396. 

—  perniger,  388,  408. 

pemiger,  389. 

ttr«^t£,  396. 
Catoohryaopa 

cnefus,  435, 444. 

pandava,  627. 

patalat  444. 

p^isso,  435.  444,  445. 

«/ra^,  444, 627. 

vitiensis,  437. 
Causus 

rostratus,  555. 
Cayia 

capengis,  60. 

poroellus,  596,  605. 
Ceueuorrbinus 

coTtfa,  661. 

chamunda,  661. 

c/i/i(«,  660. 
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pero,e60. 
pitiKiUi.ei 

piaoifrra,  i 
puumiai/a, 
pi/TTha,  65 
mmitra,  61 

0«ntete«  ' 

tcaudatui, 

Ophalolophi 

abi/mnkiu 

429. 
aachida,  4 
avrtut,  4 1' 
badiiu,  421 
Mvlor,  4^ 
breeicepf,  H 
ealHpwiis. 

COTOnatu*. 

427,42!: 
(foria,  114 
deriatis,    • 

422. 

—  dufanei 

—  tSyieiM. 
artmnij,  4 

427.  42* 


426.427 

mdanoprm 

mdanorJm 
427. 

moniieola, 
imMlensU, 
ti'ger,  41fi, 
»igr\fro>i», 

471. 
ogilbyi,  41.' 
y;«to.  425. 
jmiKtiilaiiu 
rafierata,  4 

FHjUalHS.  4 

f/wiliz.  415 
tttloieultor, 

418,  417, 

471. 
wkHfiddi,  4 
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ChrTsomitris  I 

ftipiYo^  377, 408v  407. 

icterica,377, 

tiemiradzkii,  403. 

ttropyffialis,  odS,  405, 
409. 
OhrTBopelea 

crmata,  5(fl, 
Cbryaoptilufl 

atricolUs,    385,    386, 
403,406. 

cktytonotuSj  386. 

peruuianiu,  385,  403, 
406. 
Cichkrminui 

fumtta,  498. 
Cioonia 

niffra,  471. 
CicUris 

curvatupinU,  543. 
CilluruB 

mgrofumosms^  381. 
Cinclodet 

/««;«<.  396.  408. 

niffrifutmmu,  382,  383, 
403. 

rivularis^  398. 

tacsanowsku,  372,  381, 
383, 403,  409. 
Cbthene 

peirovna,  283. 
Olausilia 

a/^ico^,  468. 

bcmensw,  468. 

roTM^  468. 

eor^teifia,  468. 

cuminffiana,  468. 

dokerU/i^  468. 

eptatomium,  298. 

excurrenSf  468. 

il«^'t,  468. 

)anziu>,  468. 

junghuhni,  468. 

magistra,  298,  299. 

mohtccenm^  468. 

moritrii,  468. 

o6eaa,468. 

orientaiiSf  468. 

ao/bcaito,  468. 

seAtmitm,  468. 

MffRo^rano,  468. 
ClaTularia 

austraUensiSf  595. 

celebensis,  595. 

yZava,  595. 

garcia,  595. 

ramo«0,  595. 

reptans,  595. 

vtrM2w,  595,  596. 
Clemmys 

leprosa,  11. 


ClitdLo 

orgwanitt,  354. 
Cloiho 

anetam$f  555. 
Cobarda 

w^M^iu,  122. 
Cobutf 

M>.  inc.,  118. 

ae/asaot  471. 

eUipsiprymmUf  471. 

simg-$ing,  471. 

vttrdoni,  98. 
Coocyxus 

melanccoryphus^   386, 
408,409. 
Oochlicopa 

<0re6e//ii]it,  266. 
Cooblodryas 

florida,  451. 

polychva,  451. 
Cochloetyla 

/uckerif  464. 

^ra^to',462. 

industatOf  467. 

/^M,  460,  467. 

/»6nMa,  462. 

palavanensiSy  462. 

physalis,  467. 

puicherrima^  450. 

ntstica,  452. 

^grus,  462. 

— ,  Tar.  gmellsi,  462. 

«pe(rt>>aa,  466. 

tkom90H%^  467. 

tukanensis,  467. 

mridis,  452. 

eamboang<Bt  460. 
Coelodaejs 

pegasiSt  331. 

^(MMZC,  330. 

Coelogenjs 

iwco,  596,  603,  604. 
Co&Iopeltis 

laceriina,  20,  482,  485, 
486. 

proiUtcta,  20. 
Goladenia 

<2an,  659. 

indrani,  659. 
Colaptes 

^flo,  402. 
Colasposoma 

sp.,  91. 

aruwimiense,  91. 

/airwaim,  91. 
Colobus 

angolensis,  97. 

pailiatus,  97. 
Colmnbigallina 

cruzianat  394,  407. 

^Twote,  394,  408,  409. 


ColambigalUna 

jNMScrma,  500. 
Coniibfena 

megaspiiaria,  133. 
Compeoaonta 

m^fiifnijii,  481,  485. 
Coniroetrum 

tftN^imtn,  374,  404. 
Conocephalus 
/m<«T.  200,  215. 

gmtta^us,  200.  214. 

*)U«m»p«^.  200,  215. 

tn/W««i/it.s  200,  214. 

fnaoropterus,  2CK),  215. 

ffKurt/^i^  200,  214. 

9nM^u?««,  200,  214. 

punciipes,  200,  215. 

sicrmaiNtffWM,  200,  215. 
Oonurus 

frontatut,    399,    407. 
409. 
Copbophryne 

siklHmensU^  348. 
Copiopbora 

orevicamis,  200,  214. 
Coptoobilus 

a/^«7M,  469. 

anosioma,  469. 

<fort<9,  469. 

guadrasif  464. 

sectilabrum,  469. 

«2«ma^raJitfm,  469. 
Corasia 

agrota,  450. 

tfrmginosat  450. 

albaietim,  449. 

aurata,  449. 

hroderipiif  450. 

C€Bruleay  449. 

cromvodes,  450. 

etisahetha,  449. 

fn«6««ceii^  449. 

filaris,  450. 

Ao/fcA/om,  449. 

iniorta^  450. 

irasinensist  449. 

i^ais,  450. 

Uucophlhalma^  406. 

limanmnmm,  450. 

iivido-cincta,  449. 

magtanmsU,  450. 

papyracfa,  450. 

psittacina,  449. 

pudifmnda,  449. 

puelld,  450. 

regina^  460. 

vaUnciefmi,  450. 

twyo,  450. 

zamhoangm,  450,  457. 
Corycia 

magica^  128. 
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CorydiA 

eoUaris^  205. 
CoijnodM 

honnyL,  91. 

comprf9sicomu^  91, 

cyaneus^  91. 
Cosmcwoma 

karpalyce^  275. 
Coaoula 

notodotUoide*,  S2&. 

prwdawh  323. 

OOBSUB 

horrifer,  827. 

parilis,  327. 
CoBtriA 

0^110^,327. 
Cotusa 

drepanoideSy  128. 
Orioetomys 

gambianiu,  550. 
Cricula 

trifenestratoy  193,  194. 

Criodrilus 

lacHum,  145. 
Crooidura 

sp.,  315. 

aroftm,  9. 
Grotalua 

durissus,  482,  484, 485, 
487. 
Crotophfiga 

am,  406. 

ca»mi,  396. 

9uHrostris,  336,  405, 
406. 
Crypto::ephalu8 

doAm*,  666,  579. 

scuteOaius,  566. 
Oryptonycbus 

mwrrayiy  93. 
Cryptops 

anomolans,  26. 

numidicus,  26. 

puncto^iM,  26. 
OtenodactyluB 

gundi,  10. 
Gtenoptilium 

multiguttata,  656. 

voMva,  656. 
Ctenucha 

azteca,  278. 
CucuIuB 

canorus,  2. 
CuUciyora 

re^uloidea,  380. 
Cupido 

agnata,  627. 
Cupipes 

gervaisianuSf  26. 
Oupitha 

purrMy  652. 


Cupitha 

tympan^feroy  652. 
Ouretis 

6ii/u,  634. 

^;&«^M,  634. 
CjaniriB 

cUbocanUeus,  622. 

ci^»«//i,  623. 

iiiZA^tM,  622. 

jyn/AiM,  622, 623. 

ZoM^^',  622. 

iavendularis,  622. 

margimata,  622. 

fNtf^tfuo,  622. 

|>^a<nia,  623. 

puspa,  622. 

puspinuSy  622. 

iranspecttUy  622. 
Gyanotis 

rubrigastra,  398,  408, 
409. 
Gyathopoma 

ortM,  467. 

comtf,  467. 

meridionaU,  467. 
GyoIopboniB 

acutimarginatus,  463. 

plcUeni,  463. 

quadratic  463. 

sericatus,  466. 

gmithiy  464. 

tenebricosus,  461. 

triliratus,  462. 

woodianuSf  463. 
Gyclopidet 

subtnttatus,  653. 
Gycloeia 

/cte,  121. 
Gydotus 

anguintuSy  467. 

blanchetianuSy  299. 

eu^ontfs,  462. 

jUo-liratua,      298, 
299. 

sordiduSy  462. 

stUuanuSy  461. 
Gylidrus 

fasciatus,  90. 

—  BpinoUBy  90. 
Gylinarophis 

ri</a,    481,     482, 
506. 
Gynopterus 

spadiceu8^  227. 
Gypselus 

andecola,  384. 
Oyrtopbyllus 

concavuSt  214. 

crepitans,     198,   200, 
213,  221. 

perspicUlcUuSt  214. 


Gyrtoxiphiis 

gundtachi,  200.  220. 

vitiatus,  200,  220. 
Gyrtoxypha 

gundlachif  220. 
Gystophora 

crif^o^  106. 

Docalana 

6«n»ai}a,  636. 

viitfro,  636. 
Dalaea 

fatfuimia,  330. 

or«a«,  330. 

prytaneSy  329. 

^rea,  330. 
Daloera 

t\jucanay  322. 
Daption 

capensis,  401. 
Darna 

twca,  286. 
Dusypeltis 

scabra,  476. 
Dasyproota 

a?ar«,  596,  602. 
DasyuruB 

maculatus,  1 10. 

vrsiititf,  369. 
Deilephila 

o/a^/o,  194. 

ettpkorbw,  194. 

^»,  194. 

nictfa,  194. 
Dendrooygna 

rufiMi^,  399, 408. 
DendroBoa 

petechia    ruficapilia, 
499. 

ruficapiUa,  499. 
Dendrogale 

freruUa,  225. 

muniMi^  225. 
Dendrohyrax 

arborea,  72,  74,  75. 

bakeriy  70. 

bUUnvUlei,  70. 

(^orsa/is,  72,  75. 

eminiy  73. 

^ayf ,  52.  56,  72. 

iNi/u^  74. 
Dendroica 

aureola  peruviana,  308, 
404,408. 
Dendromys 

mesamefaa,  552. 
Dendrophis 

f)u?to,  482. 
Dero 

digitata,  349. 

f areata,  349. 
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Dero 

iimosa,  349. 

obtuM,  349. 

perrieriy  349. 
Desmia 

illeetalis,  129. 
Beudoriz 

barthtma,  643. 

epijarhas,  446,  642. 

mathewi,  435,  446. 

or«n8,&42. 

petoaris,  643. 

pheretima^  644. 

sequetrOy  644. 

M/fuM,  64a 

«6'iiiu^u,  644. 
Diacantha 

6fntii«fWM,  92. 
Diaphanes 

apicalii,  89,  90. 
Diapherodee 

^a«,  198, 199.  208. 
Diobocrocis 

pan(/iai7iaiM,  129. 
IMcbogaster 

kt^feri,  684. 

f»}nt<a,  684. 
Bicotyles 

labtatus,  175. 

torquatuSf  175. 
DidelpbjB 

breoicaudata,  314, 316. 

dftrtigera^  316. 

murina,  314,  316. 

philander,  314,  316. 
DidosauruB 

I7iat(rt^taiitt«,  543,  666. 
Didus 

ineptuSf  544,  545. 
Diomedea 

irroratay  401. 
Dipbaulaooaoma,      gen. 
HOT.,  574. 

lttmpenn€f  574,  579. 
Diplocardia 

communis,  671. 
Diplommatina 

ambigua,  513,  520. 

anffwaia,  516. 

animula,  516,  520. 

6«rf/m,  512,  520. 

ci&^fiiietft,     512,    516, 
520. 

comtnuiata,  513,  520. 

eompactOy  515,  520. 

canoifma,  519,  520. 

ctmvoluia,  510. 

decorosa,  510,  520. 

cf«/icfl^a,  517, 520. 

distincta,  514,  520. 

doheriyi,  513,  520. 


Diplommatina 

domuncuia,  518,  520. 

e/ofij^a^a,  511,520. 

garoensis,  51 1.  520. 

ffibberosa,  519,  520. 

inaignis,  510. 

jatntiaca,  510,  519. 

Japvoensis,  516,  520. 

jatingana,  516. 

khunhoetms,  515,  520. 

— ,  Tar,  minor,  515. 

Idfnoaa,  512. 

&pt7/««,  515,  520. 

minuta,  517. 

muntpurenns,  518, 520. 

nengloensis,  514,  520. 

packycheilus,  510,  514. 

parvula,  517,  519. 

roebdini,  461. 

$calaria,  510. 

sherfaienM,  516,  517. 

subntbella,  517, 520. 

«i4/t7M,  517. 

Buccinta,  519,  520. 

thomsani,  514,  520. 

6«»ttt/a,  509.  510,  511, 
512,520. 

unicrenata,  516,  520. 

venustu/a,  518,  520. 
Dipsas 

ceglonensis,  482. 

duma,  634. 

eptjarbas,  642. 
Dipus 

MirtipeSf  10. 
DiscogloMus 

pictvs,  24. 
Disoognathus 

/om^a,  135. 
DitropiB 

cebuana,  467. 

«M>a,  467. 

quadratic  467. 
IMuca 

apeculifera,  402. 
Bires 

kalitkfwgkii,  372,  378, 
379,  403. 

warheevoiczi,  S>IS,  379, 
403. 
Dolecta 

invenusta,  328. 

jutuma,  328. 

macrvckif,  328. 
Dolicbonjx 

orytivorus,   372,    378, 
406,408. 
DoliohotiB 

patachonica,  596,  608, 
611. 

patagonica,    27. 


DoliBtenus 

Mvti,  28. 
Doritis 

apoUinvs,  194. 
Doryodon 

pggmaus,  559,  561. 
Draoo 

guinqurfasciaius,  505. 
Drapetodes 

fiMmi7m2ana,  124. 
Drina 

(iofitfta,  642. 
Drupadia 

boifduvaiii,  641. 

moorei,  641 . 
Dryophis 

pragina,  482,  507. 
Durdara 

/ene$trina,  129, 130. 

oi^«m,  129. 13a 

plagifera,  129. 

fi06u^a,  130. 
Djoladia 

broteoi,  276. 

ra/A«r^,  275. 

ottrrebioides,  273. 

epimetkeus,  275. 

/««m,  275. 

rogenhoferit  275. 
DyBgonia 

fiUwtmnia,  12a 

EadeB 

imperialis,  194,  195. 

f^o/ts,  194,  195. 
Bchedorus 

argentina,  321. 
EchinopB 

mtvar^i,  501. 

<r(/at>t,  500,  501. 
Ecpantberia 

peUucida,  282. 
Ectatoderui 

autillarum,    200,  218, 
221. 

taru\)^,  218. 
Bdcma 

mo^ibM,  332. 

^^^^'n,  332. 
Elainea 

o/fttctfTM,  380. 

—  fHodesta,  380,    405, 
409. 

fnor^tfitco,  499. 
Elaphis 

quadrilineafits,     481, 
488,  492,  497. 
ElapB 

>/t^,  482. 
Eiater 

CCBCtK,  96. 


Ead>muB 
jr«/aftB,650. 

i»»vf<i.373. 

Eljmiiiaa 

««PM.664. 

i<Kvia»,274. 

fmanga.  I2U. 

«™pia.664. 

cfHuiin.  27S. 

EUCttaltCB 

Eudoiui 

pattaau,  273. 

mBTgintUit,  86. 

ayfe,  451. 

Earjduniu 

opaco.  86. 

iwfn,  461. 

»irfofl«*f570. 

EurJtoU 

<«^,     200,   219, 

<mmmgi,4bl. 

tTTwata.  219. 

onformii,  461. 

Endodonta 

panHfoxo,  451. 

Eutelia 

Ennfa 

457, 

Euttolu 

(Cisphora)      (no;^- 

itramana,  451. 

danya,  120. 

rf<«#,463. 

EudoivU 

ETena 

(-)  morUH,  463. 

arigUlata,  329. 
Eudnloidt* 

argiadtt,  624. 

EnjgruB 

iofa,624. 

(onniKM,  481. 

Eooxylidu 

698. 703.  706. 

nJri».M\. 

Eudriliu 

BpiUchna 

dtMiu.  36. 

iWo96. 

Eudule 

F*a«. 

14-^o/d,  ilG. 

aumfa.  284. 

«riU«int»,  49». 

ri6wfl.284. 

««««,    388.    405, 

wM/fl.  284. 

409. 

"jremT    199,     203, 

Eu«thei> 

220. 

Mco^.499. 

Felii 

Bpitoapha 

Eubjrai 

*«iio.227. 

*i««:96. 

EpiKsphiila 

domttiiea.\m. 

intarupta.  96. 

holoKTktut.  499. 

fontanieri.  106. 

ob/iqua/a,  90. 

miniUa,  227. 

Eqm.; 

dali«ela,  325. 

jwrrfM,  547. 

n<aKA^324. 

pto>Mfg».  227. 

19S. 

Eulotetla 

tigriM,  315. 

bircAtUi,  471. 

/fldiCT*,  462.  464. 

Flarinia 

cAapBwnni.  471. 

inqnieta,  462. 

appranmaw,  28B. 

«^6™.  471. 

EuljL-hilU, 

cliibeka,  287. 

EremUa 

liM-M/u,  667. 

•Jarxo,  286. 

giatulala,  15. 

mgriCarai,  667. 

ifuMo,  286. 

EreUiiion 

Eumeom 

i«..287. 

rf«-»fl(!,.,524,6Jl. 

joMi™.  286. 

Ericulua 

Euinela. 

?>»cAa,286. 

«(o«M,  500,  501. 

FlS. 

Erinaceiu 

Eumorphus 

aAaflKM,  631. 

■p..  315. 

coitaitu.  ST. 

art^,  631. 

ewotxms.  315. 

ESl!:S 

Forfieiila 

Erionotu 

aarinJartx,  66B.  5 

M«u-.  656. 

687,  A88. 

EniolatU 

/o«ip«(o.  687. 

«Wnato,  125. 

Karitiaa,  20t. 

Eryx     _ 

(i«mA«^87. 

jnUchtUa,  201. 

FunioBO. 

GertiiUus 

i«*™,MO. 

i™™.35ft 

(raw,frU. 

Qoura 

iaucgaiter.bM. 

vir/orw,  471. 

CUigo 

Qrimtni^ 

rf^iAiff,  M2. 

dunci,  10. 

yriniw,  414. 

OalMdn 

«a/u'w,&50. 

im>r<i/a.4^ 

crfmm-,25. 

(Titer.)  aftr,  M». 

Otronticiu 

Gr^ 

57i 

fl»i»tf«,30S. 

tmdirottru,  n± 

«da«p«.391. 

Grrlloda. 

393. 

;a.f>to«,  217. 

ntffp*..  30O,  217.  231. 

yoZBta.  399,  408, 500. 

Gwjdu. 

Gr^Uot^p. 

onemlali,.  471. 

&S»»i,617,6ia 

didaclyta,.  216. 

a»e....d. 

htTodactylu,  200,  216. 

«r«>«.2S5. 

enXoM,  618. 

GrjUus 

Oudk 

«p««,  617. 

aaimiht,  200,  217. 

t»M(A'.  300. 

■bau,  471. 

prf«i«,lUO,  118,306. 

nt.6ie. 

■ui/inu,  217. 

^™*il«,  617. 

J«tfin«,2la 

306. 

Giorn 

OjirnDdi. 

V*Hi,  100,  118,300. 

rowPflM,  128. 

«t™.274. 

Oeeko 

Oirir* 

Gymnodiietjlu. 

».™™/.«.fiO^ 

tfflttor.SOQ. 

(<»»«.,  329. 

GrmDopaliA 

01u«oU 

S™«i;,^34a 

onlaru,  581. 

409. 

Ot»tto 

Gyp. 

(^•o,  97. 

/WW,  388. 

^,!wRp«//,.471. 

Oeometn 

mu:/a,13a 

406. 

H.d«a 

Kttwiria.  131. 

Qlanl> 

MiTKMMfrKMi.  133. 

<onwi,4a9. 

Hwln 

G.opl»p. 

ja^nic«.  463. 

aaiurluiluM.  4116. 

«x^^  76,  77. 

Ocopliilu* 

*■»«/«,«,  *iB. 

tacUoUla.  486. 

Sa^- 

«<uUam,  46U. 

(bsoua.  27. 

paitonani^,  Wi.  461. 

>nf&f>i^6S2. 

paA,W«,  4«(. 

OewiUa 

•pUrU-^i..  4«S. 

««MrM(m,3Se,«)3L 

;>^^  ArM^-t,  4ftt,4Hi'>. 

(™i«4,  4«2,  4*4- 

dtnudu.  vja. 

400. 

0J7pl>«l'—» 

«/»,  4«ll. 

iU«i-.  ;)4«. 

iriri.rf.{il.>U 

pul..U.  im.  iiri. 

4US.10a,4(«. 

OulurwU 

G.otbl7pi. 

«a»'.,  r/tf , 

jiu>«bri. 

/B/ii.»,  ;*vj. 

.-r»/«,  -Ml. 

406. 

(hmiliAm 

ILUlMlIU 

ram.  «.',*, 

UaHl.iU.  m,  174. 

viu,  ftW, 

;«/*,(.«,  17»,  174. 

■^«tm«>,4M. 

||«l>tUFJ..IU 

f,^^«,  f'H. 

„,„«^.'r.«,  JK. 

/„A«„,««,  7H, 

408. 

gffi>t  :tti. 

*-,„,J<-.,  78. 
*.AJ«'<,  7>),  Hl,l«f,Kt. 

OoMIbi 

(i.^.j-^.* 

^T.aM. 

■m»"j'irtfiitM.  SM. 

»/«»«-,  7»,  •». 

Haloilronia 

betvrdi,  401. 
ijitntoti,  401. 
Balpe 

f«tca,  653.  064. 

gupla.  l>53. 

*yr«,  063. 

w/Mmfa,  653. 

saama,  053. 

Emta,  6^3. 
Hapigia 

accimUr,  340. 

a;m?iM,  340. 

pAocHf,  340. 

xoioH.  339. 
Haplocerus 

A;m<»7u.308,4O4,4O6. 
Harpactea 

duiitmeu,  221. 

orrAttm,  221. 
Hurpjia 

tewuif,  336. 
EarrUina 

danlati,  272. 


Eu» 


k>,  648. 


lUublrdasi.  132. 
Hecatesia 

/entttrata,  IWl. 
Eeleotragu* 

uinjimi,  98. 
Helicina 

niarinUM,  461,  463. 
Heliooatyla 

anmlata.  451. 

baiteata,  451. 

iemfri'mda,  451. 


451. 

fetimimaiw,  451. 
eatS>dei,ib\. 
croaei.  451. 
nu-fa,  451. 
effusa,  451. 
/iiitM'rafa,  451. 
ftilgtnt,  451. 
fumigata,  451. 
AyiJrvvAana,  461. 
ignMJu,  451. 
fi6o&i.451. 


HeUi 

a^MfofW.  263. 

an^i^uu,  465. 

atperta,  2.')9. 

&7cca,  466. 

Ao/anieo.  466. 

ndinioda,  465. 

damahoyi,  466. 

formosensii,  466. 

keUntntit.  263,  264. 

peliompluila.  466. 

p4yM&,466. 

poIWin),  2fU. 

jxJeMla,  259. 

vaia/nlu.  466. 
Hemidac^lui 

(■reioiM,  11, 
Hemiderma 

brtdcaaiatum,  315. 
Hemigale 

kardtniclm,   222,   223, 
227. 

iwn.  223,  223,  227. 
Hemipiecla 

wAunuifiertiiNa,  462. 

n«»a™,  398,  408,  400. 
Hemitricbia 

piaieni.  462. 
Heiuylotiou*,   iren.  nor., 
671. 

^tnim^oAt^  672,  679. 
Herminia 

oUeutatU,  129. 


braciuurt 


r,  227. 


jrriMiii,  314. 
orimtalit,  109. 
armiforviM^iu,  223,227. 
Hesperia 
a^nutfiM,  662. 

oMinu,  655. 


Tiuftheea,  646. 
HKMJafa,  650. 
•ojro,  658. 


jJ^rCid,; 


-rCit,  334. 

inncM,  334. 
pmUM.335. 
irif^M,  834. 
Heterodon 

<r(>rj^ju^481,  484. 
Heterobynu 
bocagei,  6U. 

traM,  657. 


tiiAiu'trraiinin, 

mguloKon,  26. 
Uipposiderua 

«rw«,  227. 
Hippotragku 

equintit,  471. 

n^.  471, 
Hirundo 

erfithrogatira. 


'408. 


374. 


galtaralu.  374. 

tyfJm,  398,  406,  406. 
Hiipopria 

graada,  84. 
HistiopUniB 

Holooomuca 

ccUarU.  199, 205, 23(k 
HomatopteiTX 

lamimta,  199, 204, 22a 
HamaloMDia 

tutrix,  ^b. 
Homoptem 

entgtri,  127. 
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Hyarotis 

adrcutus,  G52. 
Hjblfena 

constellata,  133. 
Hydrias 

bochica,  320 

broffama,  320. 

lacrimoWt  320. 

sordida,  321. 

/A«re8a,  320. 
HydrochoeniB 

capybara^  596. 
Hydirophifl 

faadata,  452. 
Hygrochroa 

limosaf  325. 
Hyla 

onftAT^^ns,  348. 

arhorea^  24. 

— ,  Tar.    meridionaUsy 
24. 
Hylobates 

Aat»tfiif<8,  541. 

leuciscus,  227. 

wjii^/m,  227. 

sjfndactyluSt  617. 
Hylorana 

ffranulosa,  340. 

leptoglossa,  346. 

pipienSj  346. 

/y^i^ffn,  345. 
Hyperacantha 

ftawmigray  92. 

hypoTMltBna^  92. 
Hypochera 

u>,  194. 
Hypochroma 

nelearia,  131. 

netunariaf  131. 

vUticostUf  131. 
Hypoohrynope 

elegans,  641. 
Hypooolius 

ampelinus,  470. 
Hypolimnas 

wallaceana,  121. 
Hypolyosna 

OTTi^,  644. 

chandrana,  645. 

ertfluSy  639. 

Aim,  639. 

o^Aofta,  639. 

fora,  639. 

rtr^o,  645. 
HypseloBtoma 

philippinicum,  467. 
Hypeeiostyla 

bokofensis,  453. 

canulopardaliSj   448, 
453. 

dactylua,  453. 


Hyp0elo0tyla 
fulgetrum^  453. 

nobilis,  453. 

npmpha,  448,  453. 

pictoTf  453. 

quietaf  457. 

samianOy  457. 

satyrus,  453. 

apinoiimmay  457. 
Hyrax 

abysanica,  62,  64,  66. 

tUpini,  64. 

arboreuSy  68,  74. 

bocayeif  69,  72. 

*rm?f«,  62,  65,  70,  74. 

&f«rto»t,  94.  69. 

eapensu,  39,  49. 

dongolanus,  64. 

dorsaliSy  75. 

ferruyineus,  64,  65,  70. 

;b6«Mtiitc«a,  61,62,64. 

irroraiusy  65,  70. 

— ,  Tar.  luteogaster,  65. 

mossambicus,  70. 

nigricanSy  60. 

ruficepSy  63,  64. 

«?u>ant<^  61. 

semidrcularisy  60. 

sinaiticuSy  62,  64. 

stampfliiy  75,  76. 

sylvestrUy  75. 

ayriacusj  62,  64. 

welttntschii,  68. 
Hystriz 

cristatuy  596,  600. 

Ibis 

a26a,  393. 

albicoUiSy  391,  392. 

caudatQy  391,  393. 

melanopiSy  391.  393. 

(Theristicus)  cavdatuSy 
391. 
Ichthyophis 

monochrousy  508. 
Icbtbyoeoma 

eaMir>pe,  341. 
Ilerda 

androcleSy  635. 

6raA9na,  635,  636. 

epicles,  635. 

hevoitsoniy  635. 

viridipunctata,  635. 
Ilyogenia 

africana,  666,  703. 
IniopBis 

caucaaicut,  562,  564. 
lolaus 

«)/y«,  636. 

ic«^fffi,  636. 

i^tM  637. 


loUuB 

(PurliBa)^a»^«iM,640. 
Iraota 

Hmoleony  628. 
Iridornis 

aiM^,  398,  406,  409. 
Isanthrene 

^aea,  274. 
Isma 

tVu7rem«,  652. 
Inuene 

antard,  646. 

or/a,  648. 

c^f<ra,  646. 

crawfurdiy  646. 

(^mikz,  649. 

fergttsoniiy  647. 

hariMy  646. 

^fna,  647. 

lebadeoy     Tar.     aiu2a- 
iNonit^,  647. 

mahinthay  647. 

CBdipodeay  647. 

Aostvama,  649. 

«tfica«(2ato,  647. 
txMu/ona,  646. 
Isomys 
abyssinicuSy  551. 
dorsaliSy  551. 
pumiliOy  551. 

—  6A?Auan49,  551. 

—  <ftmfntt^u«,551. 
fforieyalus,  551. 

Isoteinon 

atkinsoniy  653. 

cepkala,  654. 

cephaloideSy  654. 

iopts,  654. 

pandiioy  654. 

«z^«^  654. 

mbtestaceuSy  653. 
lulus 

distinctttSy  28. 

fuaco-unilineatuSy  28. 
Ivongius 

antennariusy  570. 

MMrr0}7Micttia^tt«,     569, 
579. 
Ixalus 

adaperausy  348. 

<Mp«r,  347. 

attrt/a«»a^iM,  508. 

beddomiiy  348. 

cin«ra«>en«,  347,  348. 

femanUiSy  348. 

glandtdoiusy  347. 

*kypomela8,  347i  348. 

or^iw,  279. 

punctatuSf  347. 

«cA?nan2a»iM,  348. 

vi^^iM,d48. 


Iiodea 

Labia 

Mtoj,  627. 

Jtampt$.7. 

in.f»M<>,  100.  201. 

verpeTlilionu,  7. 

pmlcMla.m.m. 

»»*«>.  439. 

nlnadata.  199,  201. 

JWi,44a 

Jw*i» 

jH.ro,  627. 

tpinota,  472. 

iHlHcaia,  94. 

fa(U7it/a,627. 

Uoerta 

tui<{<(a,  627. 

attn.pf«,,  441. 

«<ifato,  12. 

taitmua,  446. 

boaku,.  636. 

—.■nw.  pater,  12,  13, 

rtoii,625. 

oampaiitdata.  443. 
eanSreM,     435,     437. 

n^iu,  626. 

12,13. 

441. 

carusima,    43.1,     443, 

afoiWiif,  463. 

444,448. 

mrW«,  12,  13, 

goodenovii,  435,  442. 

-,  w.  «4rriier.',  13. 

«j»W«2,463. 

iatM,  435,  443,  44«. 

lArtariui 

««».-«»,  462. 

IcUlia.  442. 

deikalalut,  135. 

^W^.489. 

n(r««w,482. 

443. 

petunia.  435,  442. 
pulcherrimu,  43S,  441, 

i«(to.ri,  469. 
ri^/Um,468. 

/omri.  329. 
Wy«».329. 
Lanthuotui 

442,446. 

ei(icCT».T(!i(w,  469. 

•«it«i',    435,    443, 

iiiio,  489. 

446. 

garreti,  469. 

Unndui 

v/oodfordi,    43.1,     441, 

irrowfe,  469. 

442,443. 

i«M>«ii.  469. 

221. 

togeKio/m,  219. 

KiJWla 

mucrtmatum,  469. 

L.™. 

A>(W«m,  483,  468. 

6«fc*m,400. 

javana.  468. 

ompiaiolmpu,  489. 

rtrriorepAo/ui,  40a 

tuamiea.  468. 

par™™,  469. 

jrxadnui.  46B. 

/ranilini.    *M,    4U6. 

ixi/uun>/>m,466. 

406. 

p«i«a,  408. 

sffnofflpAo/ui,  469. 

)mAi«(«#,  400. 

itejwpleuri,.  468. 

»«AoanM(»m,469. 

«m«».400,406. 

K.th> 

.p.  ino..  122. 

iriiiratum.  469. 

p«dajta,yM. 

inf«-inM'<<],  122. 

frwAu/iu,  469. 

L«beda 

Kcmna 
«rmato,663. 

^fcteXV.,  128. 

dom,  319. 
Lem> 

™a;^l28. 

#H>t,668. 

camtroni,  683. 
rf*aMrfa,863. 

LaeoBlomu* 
IriciodaetolHi.     596, 

"*-** 

dioe^,  663,  664. 

599. 

r^ificim.  B6i. 

ommi/n',  862. 

picta,  316,  316. 

araiiUate.  440. 

K«ma 

«».ir«M,441,442. 

oorurimo,  443. 

piUata.«a. 

Kstups 

o«fo»i,628,627. 

<»V'"*«Ja,  627. 

/c«.3t& 

onomala,  Sai. 
Kynot™ 

rfjW?»,437. 

Lepiodiim 

IKPBX. 


7-15 


Leptopoma 

maeul^um,  4fS2, 

Mcpir^tfiih  463. 

ritrmwt,  461,  462,  463. 
LeptoBoma 

integrum,  123. 

regulate  V2&, 
Lqnu 

eunieuluB,  38,  46,  49, 
596. 
LeacophaBa 

ntatUrm,  199,  205. 

9urinamensu,  199, 205. 
Leaoosarcia 

jpicala,  77. 
Lunax 

gagatn,  259. 
Lunenitia 

dig^ppm,  194. 
Lunnooorax 

nigtr^  681. 
limnodjtos 

iM^PTovt^eo/M,  346. 
Linaria 

analoide$,  d9Q, 
Idnodesinus 

eacus,  96. 
Lioglo68ii8 

oarangoideg,  135. 
liophis 

meremu,  481, 484.  487. 
lithobiiia 

eagfaneut,  25. 

impretmu,  25. 
Idthoeranitui 

««&ri,  101.118,305. 
Loboda 

6(/a«na^M,  664. 
coMgofo^  661 
2t^t4Ma,664. 


^uifVofw,  21 L 
wtaxtftottt,  214. 


»M,  620. 
1,020. 
620. 
T»iHrfff^,  620. 
srimm,  6:30. 
M»&06^i^ofa,  620. 
Jjooomia 

oariMoa,  318. 
LopbopMttaeu0 

mattrf^uuMM,  544. 
lioxi^lla 
«MKrt»s,499. 


^r^Muwitfte,  041. 
LoeuuM 

5^,  593. 


Locioperoa 

canadensis^   411,    412, 
413. 

fNortiHs,  411,  412,  413. 

MfM^ra,  41 1,412. 

ri>«i,412.4ia 

vofgensis,  412. 
Lumbrious 

complanatust  29. 

herculetts,  146,  187. 

microchata,  141. 

purpureus,  184,  187. 

terrestriit,  146,  187. 

turgidtts,  184. 

tunUduSt  187. 
Latra 

brasUiensis,  313,  315. 

paranensis,  175. 
I^emia 

olftt/iM,  435,  436. 

ardaUs,  625. 

a6>ato,  625. 

&to<;e//a/a,  440. 

6orAi»,  441. 

cm/^KW,  435,  436. 

caUdonica,  441. 

eandrtna,  441. 

cat4xhiori»,  440. 

communis,  435,  436. 

eoil^fi^ntM,  436. 

eorydan,  194. 

<fM>^.  437. 

e2«ui,628. 

tf^Aton,  628. 

/^tcoiKitf ,  624. 

><rAm,  624. 

yoiibr,  436. 

itf&w,  191 

kattdarpa,  var.  tWi* 
<2(mk3a,  444. 

ima:<ma.441,626. 

/a^,  436. 

maerofMhal/na,  625. 

»<iAa,623. 

malaga,  e>21. 

imangoenms,  435,  436. 

nemeu,  441. 

pandava,  627. 
perada,  43^. 
>»Aaf6f,  435,  436. 
pUi/imi,  444. 
potunmi,  024. 
pj^m^,  436. 
melton,  444. 

e^iolvt,  623 
l^Mntinu,  623. 


Lyolene 

hitonoides,  122, 
Ljoophidium 

horsfockii,  555. 
Lygniodes 

mdoleuoa,  127. 

moarttf,  127. 
Lygodaotylut 

angtdaris,  555. 

capensis,  555. 
LjmnodjtM 

maouiariuSf  345. 
LyropiBui 

n.  ip.,  88. 

Mabouia 

quinguefaniata,  555. 

tNim,  555. 
Mabuia 

vt^to^  16. 
Maoacua 

ooreatus,  471. 

iptfcioiiM,  4U. 
Maiearia 

ditfisaria,  132, 
Hacheioraif 

rixota.  J  74. 
ICaDroclilamyi 

angulafa,  461. 

crebriUriala,  460. 

gemma,  463. 
Haoroprotod^n 

cuouUafuu,  19. 
Macrcwceiidet 

w«^<,  7,  9. 
Kaergspira 

ap#r^,2a9. 
Maoopa 

guadaristrigaia,  120. 
HaliatbaU 

am£n4i,  634. 
llaWx>«K>cua 

oJertimuiH,  f/I6. 

/luvu'ornt,  &76,  579. 

MauUjt 
migultUa,  'itm, 

ttmmitukyi^  55^, 
iiiirt^^ia 

mdtjuhi^4jfi4,  J;j2,  i;i3 
Jw>ia/u*,  4Vh, 


Matapii 


lialanma.  A49. 
tiA/ateiala,  847. 
Hwlodflcoe 
^rwMo,  96. 

muK/d,  608. 
Mpgalopres 

radiata,  322. 
Uegaacoln 
conifnu,  154, 165, 160. 

ftTcamiui,  fl89. 

«(inHifriinii,  li>5. 

gylurslrit,  0GT. 
Mc^iibs 

ma/nya,  621. 
Helanargia 

galathta,  194. 
HeluiuhroU 


jNifnicini,  288. 

wolooemit,  461. 
Melipotis 
cytlaria,  1ST. 
lyitoio.  127. 
«^tVi'e^  127. 


HelTtao 

eiBxia.  104. 
Uelopelia 

Worfo,  394,  i 

cglhtrra,  287. 
Keato,  287. 


ck^vaiKo,  373. 
MerjcopotBiiniu 

dittimilis,  79. 
HeeaDctiTln 

iilerla/u,  12». 
Uesoetraphe 

oviai^iu/a,  132, 
UeUlluni 

opnca,  402. 
Hetapk 


UetriorrliTDchui 


gtamttTkut,  68. 

infiaeata,  68. 

jn-K«u,88. 
Melrypui 

/uruf  IK,  200,  V20. 
UicriialuB 

opalhorkodui.  348. 


Microoentruta 
;>a/{t>^>w.  200,  211. 

Hicrochteta 

brddardi,  141, 142. 143, 

146,  147,  148,  152. 
btUi,    136,    142,    147, 

151, 152 
ini*,2ffl.-,  141,145,147. 


rwppt.  141,142,143, 14fi, 
147,  148,  149, 160. 
MierocjitiB 


Microdrilm 

laiatiaa,  706. 

lalietu,  606,  683. 
HicrobyU 

achatina,  347. 

berdtnoni,  348. 
Hicronia 

kptaliattt,  133. 
MieropaUma 

Aiman/njHM,  400,  408. 
Ifioropiu 

andccola,  3S4.  407. 

—  parimiiu,  384. 

mondni^iM,  399,  407. 
Microeca 

pUg^era,  129. 
Mioro«colex 

algerimtu.  29,  30,  31, 
32,  35.  36. 37. 

dfAua,  30, 35,  30,  37. 

nrnUs/ae,   29,  30,   35, 
30,37. 

pouit^Hi.  33.   33,  34, 
36,37. 
MiletUB 


Himutroidea.  sen.  nor., 
577. 
nuK^aofUMrinaiif ,  578, 
579. 
Mimua 

Uucotpilot.  373. 
longiaxudatut,     373. 

403. 
nt^ribru,  373L 
Minioptoriu 

Kirtibeni,  7. 
Motolbnii 
AoaoruKM^  378. 
oecidentalit,  372,  378. 

404,406,408. 
purpuftMceiM,  372, 378. 
Mooiligutar 
bahamentit,  866,  930, 
691,  603,  604,  605, 


Itoutmii,  691. 

ffiiflu^,  695. 
Hoschui 

moKhiffTvt.  612. 
Hola 

moMyfa,  637. 
Hunena 

<</hi.  135. 


!.,227. 
drtontrtiH,  65G 
coxinoi,  227. 
dofieJUrwt.  550 

^9^X9,  311. 


(LeftKBila)  niiMtfatdu, 


nm/alis,    385,    405, 
400. 


IXDBX. 


:47 


ns^omg,    380^   381, 


v90l^  ww^ 


,552. 


640L 

638. 

637. 
541. 

6U. 


A«titfw.  106,  366l 
hmmym,  3»i,  407,  409. 


^imHm»m^    705,   707, 
T06. 


«A«rrKji*,  525.  554. 
tfrtfote,  444.  523u 
mtrmtti,  6S5,  526. 
&U<M.625. 
Moevtfato,  434,  44a 
emioeklerit,  435,  440L 
Mtferfif ,  525. 
depbmm*,  435,  440. 
^KM,  43^.  439. 

/or»»^434,438.445. 
Qemwtatm,  437. 
mermeg,  tt2^ 
440. 
525. 

«Mu*ropftac/Mf ,  525. 
maBicoOc,    434.    439. 

445. 
mdmiam,    434.    440, 

446. 
s^yfW-AflftrMlmm.    434, 

43a  445. 
«iM»flu»,    434.    437. 

445. 
viola,  G25. 
ciiiemM,  434,  437-  43**, 

445. 


400. 
35L 


J»4^^»«il«,  318. 
M&Minw,  42& 
Xsrsthiira 
4MriUMo,l2a 

wtfefammta,  633. 
BTMri,  121. 

1^,314. 

<«rfi/tf.  131. 
Ifwtophrjne 

Aa«»j,  508. 

teAtfrcvftMO,  348. 
5ectns 

«MMnwoMi,401. 
^elo 


lrpps.287. 
ScocbentrA 
««n<«,54a 

Neodiilos 

momccysiis^  667. 

a>;Hitf ,  324. 

ij^jMo/iff,  540. 
Xcopitbeoop* 

xoimora,  621. 
XoorbjDcfaus 

Mientf,  376.  3^,  397. 
404.408. 

p«mriaj»if«.  376.  396. 


34w' 


joZTmaw.    100,    119. 
307. 

tkamala^  120. 

eowMea^  Sf2S.  539. 
perverm,  SrJii,  539. 
pfcM.  5^30. 
;rVi/>5i,  530. 
tehm»d^i/ina    nnift* 
rvrta,  539. 
5eriUJM 
•p.,  539. 

//«c<^/r.  ,VJ9.  5;j9, 
«*aia,  529, '/*»»  .Vt9, 
crtjnA%l/irui .  tf^,  ti'M, 
wn.  «*6,  ft*7,  U',f>l 

f^fWfyf^t,  f0A. 
</ymw,  Mi,  U'Si,  mi 
<<«//*//,  f/W,  UW,I, 

f04, 

Q,ojffi^».  /v'/w,  uwu  ^m 


Neritiiui 

5391 

jp#*T#rw»  538r. 
pmmcimlaim,  529.  53IX 

531.539L 
icimidsimmQ^     5£^ 

539. 
»w^ilM,529L 
tmkitiemsi*^  529. 
vtrj^MAi,  529.  531. 
2COTv>  529. 


NilM«rm 


5iph*iida 


damkara^  652. 
<f aoef «•,  663. 
ioiWa,661. 


i/n^ij,  572. 

migritarnt,  572L 

tfadicea^  bTl. 
NoctUio 

Uj»rimms,  315.  315. 
Koetas 

i//t«a^i.  128. 
KotoCTTptii 

fcmlnM,  538. 

Mtfra,  658. 

tigmaia,  5j8. 
KotoryeU* 

/ypA/bpf.  23.51. 
yamentus 

amerieanns  minor,  392. 

kudMonicuM,  372,  395, 
4^J8, 

no^^ix,  471, 

intMra,  \%\, 

fri"frf/fifu0,  174 


Odnarm 

Ortfaoatjlus 

«Ai,126. 

eUgan,.  176,  179,  183. 

y«rteH.452. 

Ocnerodrilui 

Ophuma 

T%/og<aUr,  448. 442. 

tUmi,  955. 

.«t«rM,  128. 

OctocbiEtui 

antanluut,  669, 

870, 

hieUntm,  469. 

ftcaoflKit,  4d2. 

675.  «77. 

Mnufru.  469. 

i«i(™..  666,  674,675. 

Mrnuu/tin,  469. 

(B»y™».453. 

m«lliporwi.   660, 
672,  673,  674 

671, 

(«rri.,  462, 

675, 

javanut,  469. 

ridoJt,  4^. 

681. 

laiutrigui.  469. 

«>«i«wa.452. 

Oonuut,  666,  671 
673,  67fi. 

672, 

JwriUHU,  469. 

"S*^^ 

Octodon 

^rii.  174. 

™Wfaft«,469. 

"'^a,,':. 

»i.»ia(mM(»,  469. 

Uita,    102,   118.    195, 

Opbb« 

196,300. 

mttrf.\  195, 196. 

ouanuMi,  331. 

Oreotngiu 

ya5riia,lB6. 

1b<«.332. 

jo/tofcr,  100,  118,306. 

Otarin 

fnttr(&,  331. 

563. 

cinma,  109. 

terreHO,  331. 

omiM.  108. 

CEdiooeiD^. 

■7.W.  318. 

Othonma 

Ornithion 

arp,-.2«9. 

(EdioDi-chuB 

tmieri*    Waferi,    380. 

ja«i™,  289. 

clyptaia.  674. 

404,  406, 409. 

Othri* 

(Enop. 

w^m,  360. 

csr'"^- 

,««rS«,fl3. 

Omithospfta 

ObMtignu 

Oidai 

eiacta,  133. 

i«rrt,26. 

•pintnMufo,  26. 

Orocharii 

Otu. 

BKiyar,  326. 
mi™p»,  328. 

jm*rf*^  300,  220. 

OirlidM 

mtduxa,  328, 

jH.fk'toto.  198,199. 20a 

fAarti,641. 

wJpunrto/M,  129. 

amori/M,  396. 

nw.i.  foe,    107, 

n>ra.  396. 

frrtiM,  4b5. 

108. 

exUit.  409. 

114. 

Orthottylu. 

Onotragus 

a«w/i«,  452. 

Pachjtoms 

t>r»>iM»  U8. 

bicol(mita,  452. 

jija-.'M.  83. 

Opharui 

codoutjuU,  452. 

/(uu&rtf.  a)2. 

ronctnim,  46a. 

Pulnwu 

m5™«.,283. 

dopk,,U,  448,  452. 

itira.  651. 

Ophide™. 

/aB««,  452. 

ooii.652. 

oumolia,  127. 

fiammvla,  462. 

noioidoi,  651. 

fvlUmictt,  127. 

™«rf«.452. 

Ophidium 

«.««.  651. 

oceiiaium,  r<8d. 

jBflitfM,  452. 

Padukm 

Ophiobjrta 
4y»(ri«M,  ITS,  18. 

lignaria,  452. 

gland<tlo>a.  647. 
Ua.j«i,047. 

d<.i^u.9a. 

Pampbila 

Parnani 

Periohteto 

Mui,  6bl. 

aiuleni,  650. 

PaiuBtkU 

i^wini,  6oO. 

eeulnnensa,  172. 

SeorffU^.  131. 

wAira.  650. 

«j,fank».  164, 165. 

Puichila 

litoia.  648. 

eingalata.  103,  164. 

^rtoto,  650. 

damleitjua.  153. 

aioaicta,  6.i0, 

dyn-i,  157,  160, 172. 

naiitrai,  20!i. 

»iOT>/ate,650. 

ilongaia.  164. 

p<W<m<i,660. 

/or*en,  155. 

viHdi$.  m,  au5. 

pWria,  660. 

*M,«T,rfBm.  169. 

Ftpilio 

f»?«w,660. 

*OM^/i,  153,  154,  166, 

£w™emn™,  120. 

»enujn«»-a,  650. 

161. 

^0',  Iftl. 

f 0000,649. 

iwfico,  155.  156, 163. 

dZenuKT,  194. 

mc^toni,  619. 

a£»w,  620,  tMS. 

aaaritii.  170. 

apidan>»,  m. 

apoll>,  194. 

7««liglianii.  158. 

Porr. 

mornn-,     166,     171, 

a^cUt.  120. 

gymnotfoma,  472. 

172. 

iu(«n'<u,  li)4. 

Partula 

iKxtfAuina.  159,  163. 

olIyBinu.,  841. 

oujiaJ,  661 . 

PhUiIii 

guefuJandica,     153. 

iJlic^.  44J. 

W*^".  i^- 

oper/o,  4»i3. 

165. 

boohia,  628. 

biiamcdata,  262,  280. 

robae/«.  170. 

aJmmi.  626. 

bip/ira/a.  262. 

ivi^Knu,  629. 

cB^m,  263. 

MBMM,  1.^,  168,  1B9, 

crapliaiutt.  IW. 

(^I'dRA,  261,  269. 

166,  172. 

rfan.650. 

/«i«j,™,  261.  289. 

lumatraaa,    165,   166, 

i«d;»>.  Ban. 

Uptalea.  264,  369. 

173. 

maovpi.  192,  193. 

taproioBa,    154.    155, 

toemon.  120. 

vtinulunma.  2l>4,  269. 

163.  164,  166. 

(jtr/ani'tfumu,  645. 

PericopiB 

folut,  Qbb. 

f«rM/"(a.  261,  269. 

AumrralU.  283. 

kylai.  G21. 

Do;»><io»,263,264,  2G9. 

laMiu.  643. 

?.S^262.26». 

Parionyi 

imsilta,  259. 

wcoeo/w,     186.    666. 

ma^kii.  m. 

jKinjuriiro/fl,  260. 

685,  686,  687,  688, 

macLmn,  I&4. 

radUlU,  260. 

689,690. 

otu.a-Z^. 

vnilamtUala.  2*12. 

687.688. 

y«««p«,m. 

nnwni,  262,  269. 

Mermediat.   606,  687. 

PeUmis 

688.  CS9. 

^Aw,  617. 

»i'c»£)r,  462. 

Felo™nu» 

689. 

li«/>>,  634. 

jraimarrf.-.  396. 

taUani,  689. 

lirax.aX. 

mo/i'tio'.  399. 

tiauiUoit,  626. 

tnanill^sit.  1. 

Perophora 

t.*(^i.«..  637. 

ocui"   -fW 

hor^di,  618. 

^n^ipfi™,  7. 

Petroo 

foru,  619. 

ntfe 

Ftnu 

(MsCTotiB)  fayo^i*,  369. 

Fetrod 

nj.i»».  322. 

Ptrea 

(«^rf 

ParupluBria 

labrai.  411. 

PfeiOc. 

Biyro,  189.  206,  230. 

mict 

«#««.  162.  163. 

Pb«gc 

amrgatum.  161,  162. 

yroi 

mp4$.  199, 206,  220. 

^ro 

P»l> 

172. 

vM 

ofeni,  648. 

bermudeiuU.  160,   Ifii 

Ui 

c*™»tt..64e. 

162,  166.  170. 

uni 
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Pbmetbon 

mthertu*,  S99,  500. 
Pbaethomis 

ffriaeiffularU,  401. 

maiaris^  401. 

nmfreiiiom»,  401. 
Phalacrocorax 

hougamviUn,  399,  409. 

hrasilianus,  399,  408. 

criatatuB,  295. 

gaifMfdi,  399,  409. 
Phaliena 

(Noctua)  cyUaria^  127. 

{—)fuU<mica,  127. 

( — )  imimtiMa,  128. 
Phalanger 

orimtalis,  108,  109. 
Phalaropiis 

^6a/i»,  400,  406,  408. 
Pbanocles 

ctfrripM,  199, 207,  220. 
Phajps 

cMlcoptera,  77. 
PbaramiMkra 

WfioM,  130,  133. 
PhaBColornjs 

plafjfrhinus,  362. 
PhasUnus 

klosaovsini,  270. 

mongclieus,  270. 

persiciu,  270. 

pnncipalvi,  270,  271. 

tomocvArtt,  271. 

eerafskanicu$^  270. 
PhaMUB 

absyrtus,  330. 
Pheloticiis 

«n«»rotfu,568,569.579. 

hifasclatuB,  568,  579. 

6n(Mii«tM,  567,  579. 

seripunctatuSf  567. 
PbenguB 

cincinniformiSf  452. 

(xmctnfia,  452. 

co«wnannt<imi,  452. 

ebumea,  452. 

moUendorffi^  452. 

opalina^  452. 

9fM(2ra«i,  452. 

romblonensist  452. 

BimpleXf  452. 

mbcarinata,  452. 
Pherterus 

cubensia,  200,  216. 
Pbeucticus 

chry9og<uUr,  398,  407. 
Phissama 

vacillans,  122. 
PhloBocryptcs 

meianopt,    383,    408, 
409. 


Phlogoraas 

crinigera,  77. 
Phoca 

gngnlandica,  107,  108, 
109. 
Phoenicobius 

6tii/t(aii«iwM,  464. 

compafifdcs,  464. 

eonciaa,  465. 

mamii!^  465. 

papilla^  465. 

yiM>yt,  465. 
Pboleoptynx 

cunicularia,  887. 
Pbonipara 

6u;u2or,  409. 
Phorodesma 

megagpilaria,  133. 
Phreorvctes 

amithii,  355. 
PhiTgilua 

alaudinus,  377,  407. 

frvticeti,  402. 

^o^'  punenaii,  402. 

p/c6«;wa,  398.  407,  409. 
Pbya 

paamathe,  339. 
Phyllodroinia 

adspersicoltist     199, 
202. 

deiicatula,  199,  202. 
Pbylloptera 

laur^foHa^  211. 

marginella,  211. 

tharacica,  211. 
Pious 

kcUinowskii^  195. 

richardsi,  195. 
Pileolufl 

plicatus,  539. 
Pimelept'Crus 

fuscuSf  184. 
Pinconia 

roa,  322. 
Pindara 

i^t&o^,  128. 
Pipilo 

myatacaiis,  402. 
Pirdana 

Aye/a,  647,  648. 

mdolpheif  648. 
Pisola 

r<!nfuira,  648. 
Pitbauria 

9nifr<^i*a,  649. 

stramineipeHniSf  649. 
Pithecbir 

melanurtts,  2. 
Pitbecops 

/tti7«M,  621. 

Av^,  621. 


Pitbeoops 

zalmora^  621. 
Pituopbis 

co^wi^/Jt,  481. 
Pitylus 

oUvaceus,  375,  396. 

j>M<eitf,  375, 396. 
Plasdngia 

eo/ttf^ura,  657. 

A«/0raa,657. 

tnargherita,  657« 

fkz^a,  658. 

fMwm««  658. 

^«M0//a^a,  65& 
PlatjdasTS,  gen.  noT., 
126. 

prym,  126, 133. 
Platyja 

vnifmiMa,  128. 
PlebeiuK 

fno/Saccanica,  627. 

oms,  627. 
Pleootns 

auri^iM,  5,  6. 
Pleotopylis 

polyptychia,  467. 

trocaoapUu,  467. 
Plectotropis 

aqMomulifera,  461. 

aquanuUoaaj  469. 

«ii»ia/r(i9ia,  469. 

viaayana,  469. 

wifiteriana,  469. 
Plesioneura 

<^t,659. 

o&^a^cio/a,  658. 

alyaoa^  658. 

aurivittata,  663. 

cam^rtmt,  663. 

rAamtm<2a,  661. 

<;Aana<2a,  662,  663. 

tiu^rant,  659. 

/ojrmt,  659. 

/i/tofra.  664. 

motUeithit  658. 

nigrkana,  661. 

paralysoSt  658. 

pinwtUiy  661. 

pulomai/a,  659. 

aignata,  658. 

mtmitrOf  660. 
Plotus 

anhinga,  291, 292, 295. 
296, 471. 

UvaiUanti,  291. 

meUmogaater,  291, 292, 
295,296. 

fiontM,  544. 
Plutellus. 

heteroporuat  137,  138, 
139, 140,  141. 
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Plutellus 

perrieri,  186, 138.  141, 
161. 
Plutodes 

eifclaria^  132, 
Podsrgus 

Urtgoides^  All, 
Poecilogramma,      ttn. 
nov.,  126. 

pkaia,  126,  133, 
PoBcilomorpha 

murrayi^  91. 
Polydedmua 

coTitplanatus^  2B. 
Polyoiiimatus 

albocaruleu$f  622. 

baticus,  435,  445. 

dilectus,  622. 

dtoftt  439. 

e^»,626. 

emolus,  623. 

epieits,  636. 

«r^/f«,  639. 

/<iW^435. 

nyseuf,  624. 

puspOf  622. 

n)xt»#,  628. 

tranq>ectutt  622. 
Polyopjmus 

caw/t,  397, 402. 
PonUster 

M»/u«.  433. 

Umhatus,  432,  433. 

phtynotost  430. 

(enuispiniSf   430,  431, 
432,433. 

— ,   yar.   pUUt/nofa, 
433. 
Pontistet 

rectifrons,  563,  564. 
Poospixa 

bonapariei,   377,   403, 
408. 

hispaniolensis,  377. 
Poritia 

phraatica,  621. 

l^^etmito,  620. 
Porzana 

erythropa,  395,  403. 

jamakensiSt  394,  400, 
408. 
Potamophora 

mttnlta^  127. 
PotamotraguB 

sylvieuitor,  414. 
Preptos 

oropus,  319. 
Prionitpa 

pulckra,  84,  90. 
Prionurus 

australii,  25. 


Pristina 

breviseia,  351. 

equiteta,  351. 

longiuta,  350,  351. 
Prooavia 

o^jtfmica,  51,  52,  53, 

55,  56,  57.  58,  59. 
60,  64,  67.  68,  70, 
71,  72,  75. 

—  <j/?mJo,  66.  67. 

— ,  Tar.  minor,  58.  59, 

60,  66,  68. 
arborea,  52,  54,  56,  57, 

58,  59,  60,  73,  74. 
hocagei,  52.  55,  56,  57, 

58.  59,  60,  69,  72, 

73. 
*r«cd,  52,  54.  55.  56. 

57,  58.  59,  60,  68. 
69,  70,  71,  72,  73, 
75. 

—  somalica^  58, 59, 60, 
67,  71,  72. 

—  ti/puxi,  71. 
capensU,    52,    53,  54, 

56,  57.  58.  59.  60. 

61,  62,  68,  553. 
<2&r2fa/is,  51,  52,  54,55. 

56,  57,  58,  59,  60, 

73. 74.  75,  76. 
emini,    52,    58.    59, 

73. 
grayi,  50,  59,  60,  72, 

73 
kUcuiei,  50,  52,  55,  57. 

58,  59.  60,  69,  70. 
pailida,  52,  57,  58,  59, 

60.  64,  66,  67. 
n{ficq>9,  52,  57. 58.  59, 

60.  62,  63,  64,  67. 
shoana,  52,  54,  57,  58, 

59,  60,  61,  64,  65, 
67.  72.  73,  75. 

tyriaca,  50,  52.  57,  58. 

59.  60,  62.  63,  64, 

68. 
— jayakarit    58,    59, 

60,63. 

—  typicay  63. 
vcUida,  57,  58,  59,  60. 

74. 

welwiiKhii,  50,  52.  57, 
58.  59,  60.  68. 

(Hyrax)  capensis,  38. 
Prooellaria 

urinatrix,  396. 
Prochilus 

ccUobapta,  453. 

cuyoentU,  453. 

(frMU,  45a 

fictUis,  453. 
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Prochilui 

larvata^  453. 

porracea,  453. 

sylvanoides,  453. 

virgata,  453. 
Procyon 

cancrivorua,  314. 
Prodenia 

littoraliB,  125. 
Proechidna 

bruyni,  545,  546. 

leucocephtUa^  546. 

nigro-aculeata,     541, 
545,546. 

novm^guinea,  546. 

viUosissima,  546. 
Progne 

furcata,  374. 

purpurea,    372,   374, 
408. 
ProraBtoma 

veronenu^      79,      81, 
82. 
Prorastomut 

sirenoides,  82, 83. 
Proserpina 

«w/W,  298. 
Psammodrooiui 

afgirus,  14. 
PsaiumodynaatM 

pictus,  507. 
Pdauimophis 

$ibilaiu^  19. 
PBamiiiopbylax 

rhombeaius,  557. 

variabilis,  555,  557. 
PseudouhloriB 

/«^,  398,  402,  407, 
409. 
Paeudoioioronia 

ccr/a/a,  133. 
Paeudomya 

mutca,  275. 

peltudda^  274. 

tffuca,  275. 
Pseudophyllodromia 

Memimtrea,    199.    203^ 
22a 
Pseudoscopa 

^rammieus,  299. 
Paittaout 

oitr^/rviu.  396. 
Pteropus 

Mbi/u,315,316. 

iiiorMu,  1. 

tiampynw,  315,  316. 
Pterygo«pidea 

mstMka,  655. 

;W^.656, 

«yrtcM«#,  656. 

frirAoiKtiAi,  655. 


V62 


INDEX. 


Ptycbostjla 

ctpoidesy  463. 
Ptychosoon 

homalocephalum,  505. 

horsjieldii,  605. 
Puffinus 

cinereuSf  396,  401. 

ffriseuSf  401. 
Pupa 

ke/enensis,  259. 

obliquicQsiulcUaf   268, 
270. 

pediculus,  467. 

aolifan'a^  268. 

/Mt^owi,  268,  270. 

nmbUicata,  259. 
Pupina 

o^/ofiw,  460,  461. 
Purlisa 

gigantea^  640. 
Pyranga 

azara,  375. 

testacea,  406. 

—  ptttea,  375. 

—  tscKudii,  372.  375, 
396.408. 

Pjrooephalus 
o6«r«rf»,     381,     396, 

404,409. 
rv^iA^us  coronatus,  381, 

—  hderums,  372,  381, 
405,  406. 

—  obscurus,  381. 
PyroccBlia 

collaris,  89,  90. 

fwmigata,  89. 

opaca,  89. 

ttrminata,  89. 
Pjrrhula 

telasco,  396. 
Python 

bivittatus,  480,  486. 

molurus,  481. 

Quadrasia 

hidalgoi,  462. 
Querquedula 

ct/anoptera,  399,  408. 

Bahinda 

peraka,  120. 

sandaka,  120. 
Kallus 

C(Bsii*8,  394. 

rythirhynchuSf    394, 
408. 

virginianuSf  399,  408. 
Bana 

andfrsoniif  343,  348. 

assamefUMf  343,  348. 

corrugata,  342,  348. 


Bana 

diplosticta,  348. 
dobsonii,  34a 
<^A9, 344. 
erythrtBa,  345,  346. 
esculenta,  23. 
— ,    Yar.    rtdibundoy 

23. 
fasciata,  665. 
/•<?«,  343. 
formosa,  348. 
gracilis^  345, 
— ,  Tar.  puUa,  344. 
granulosa,  346,  348. 
guttata,  507. 
%ischeana,  344,  345, 

a4a 

Ao«i,  505,  507. 

humeralia,  348. 

jerboa,  506. 

khasiana,  348. 

lateralis,  348. 

fcj/A/i.  348. 

leptodactula,  345. 

/Mr%«,  M2,  343. 

limborgi,  344,  348. 

macrodon,  507. 

malabarica,  345. 

margariana,  348. 

montioola,  348. 

natatrix,  507. 

nicobariensiSj  348. 

nigrovitiaia,  345,  346, 
348. 

nvassa,  555,  558. 

pnrynoderftta,  348. 

plicatella,  348. 

n(/is«?f»w,  344. 

stemosignata,  348. 

sirackani,  348. 

tenasserimensis,  345, 
348. 

tigrina,  344. 

<y//m,  345,  346. 

vttJma,  342, 348. 
Bapala 

ahnarmis,  642,  664. 

distorta,  642. 

hgparggrta,  643,  664. 

JarbaSf  643. 

ftisM,  643. 

orms,  642. 

petoeiriSj  643. 

schistacea,  642. 
feira,  644. 
rttif^o^,  644,  664. 

««j7ti5a,  643. 

utimutis,  644. 

xenophon,  643. 
Bliabdosoma 

bracht/teles,  665. 


Bbabdosoma 

pt>ato,666. 
BhacophoruB 

appendiculattu,  607. 

cavirostris,  346. 

cruciger,  348. 

<£f<&ttM,  348. 

duUtensis,  507. 

fergusoni,  348. 

jerdoni,  348. 

lateralis,  346. 

maculatus,  348. 

nasutus,  348. 

reticulatus,  348. 

tuberculatuB,  348. 
Bhampbolean 

brachgurus,  5.55,  667 

kerstenU,  657. 

pUUyceps,  655,  656. 
Bhapbidophorus 

aibensis,  216. 
Bbea 

americana.  472. 

darunni,  472. 
Bbeitbrosoiurus 

macrotis,  237. 
Bbembastus 

aji^fMtia^tfs,  570. 

dimidiaticomis,  569. 
Bbinolopbus 

euryale,  6. 

^^t«,  223,  227. 
Bbinopbis 

%^Aii.  481. 
Bhinoptera 

sp.  inc.,  112. 

Jawmica,  1 12. 

jussietii,  113. 

polyodon,  113. 
Bbodopis 

fwpw,  384,  404,  409. 
Bbuda 

endymion,  340. 
BbjDcbobatus 

ancylostomus,  136. 
Bbyncbops 

melanura,  400. 
Bbyparida 

striaticolUs,  671,  679. 
BhjBota 

stmiglcbosa,  460. 
Bifargia 

cloelia,  338. 

gelduba,  339. 
Bosema 

excavata,  337. 

«m?ito,  338. 

languida,  338. 

fe?ya,  337,  338. 

/a»o,337. 

t<ik^  338. 


ButiciUa 
pkanieurus,  471. 

Salpinx 

hidu,  120. 
SalUtor 

immacula^ts,  372,  375, 
396,403.408. 

tintilis,  375. 
superciliariSi  375. 
Samia 
cecropifl,  194. 

Sancus 
subfaseiatus,  663. 

Sarangeaa 
doMihara,  652. 

Sarcidiomia 

mauritianuBf  544. 
Sarcorbamphua 

^rs^Kj.  389.  408. 
Satadra 

hn^ta.  630. 

te«^,  630. 
Satarupa 

fianJKia.  654. 

j>iU«ara.  654. 
Saiurnia 

earpinij  194. 

|)yri,  194. 
SaurodelphU 

argtnttnuSy  563. 

^iSyi^,  200.  216. 
Scaptiua 

junOj  279. 
Scea 

Solaris,  285. 
Scbistocerca 
ooUtmbina,  199, 210. 
pa^/CTi«,  199.  210. 
peregrina,  198. 
Schizodelphia 

suicattts,  563. 
SoiflBna 
«na,  135. 

Scina 

acanthodes^  wo. 

cuncors,  665. 

adicarpus,  665. 

raitrayi,  665. 

similiSy  665. 

stenopvs,  665. 

uncipM,  665. 
Scincus 

officinalis,  16. 
Sciuropterua 

davisoni,  227. 
horsfieldi,  227. 


SciiiTopterua 
2«7>t^tt«,  227. 


pulverulentus,  227. 
tagitta,  227. 
volvcella,  314. 
Sciurus 
6tco/or  ephijypium,  22o. 
6nK>A:«f,  225,  226. 
cAifi^nns,  226. 
evere^i,  226. 
jeniinkif  226. 
%>tmA,  225, 226. 
lokrioides,  226. 
/otwi,  226,  227. 
melatiotiSf  226. 
modesius,  226. 
muiahilis,   97,    548, 

549. 
notatus,  225. 
paUiatus,  549. 
phUippinenm,  226. 
prevostii,  225,  227. 
rvfigenis,  226. 
«A«>«»«t«,  548, 549. 
<e»MW.  225.  226. 227. 
whiteheadi^  226. 
ScolecomorpliUfl 

hirkiiy  555. 
Scolitantidea 

excelleivs,  437. 
Soolopax 

caudatus,  390,  392. 
Soolopendra 
algerina,  25. 
datmatica,  25, 26. 
morsitanSf  25. 
orant«n«s,  25,  26. 
scopoliana^  25. 
Scopellodes 
aurogrisea,  123. 
venosa,  123. 
Scutigera 

coleoptrata,  25. 
Semnopitheoua 

ckrgaamelas,  227,  5&J, 
cristatus,  227,  583. 
w«-e/^  582,  583. 
femoralis,  614. 
"iowt.  227,    582.    583, 

614. 
nem<et«<.  665. 
o6«M4r«a.  614. 
prtftnodtt<,  471. 
ru!>icttnrftf«,^  227. 
thomasi,  613. 
Seniyra 

$traminea,  324. 

Sepaina 

teiraductyla,  555. 

Sericinua 
telamon,  194. 
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Sermyla 

97iorto,  282. 
Serphophaga 

«»^ea.    379.     407. 
408. 
Serranua 

hoevenii,  134. 
Serrodes 

campana,  128. 
Setiger 

tmttm,  503. 
Siglophoray  gen.   noy., 

6«//a,  124,  133. 
Siraia 

satgrus,  120. 
Simotea 

octolineatus,  506. 
Sinthuaa 
am5a,  644. 
amioi<i««,  645. 
chandrana, 645. 
nasaka,  644. 
vif^,  645. 
SiUU 

angulata,  468. 
handongensis,  468. 
everetti,  468. 
Xrtiaa^ia,  468. 
lineolata,  468. 
orchis,  468. 
philippinarum,  468. 
singutaris,  468. 
Sithon 

9iu>oret,  641. 
Smerinthua 
ocellatus,  194. 
populi,  194. 
/t7t<9,  194. 

Sorex 

vulgaris,  315. 

Spalax 

typhlus,  472. 

^mcM^irta,  387,  408. 

—  nanodes,  388. 

hypog^a^  387, 
Spermophila 

Vmi)^,  876,  397. 

<ete<co,  376.  396. 

prehensilis,  596,  601. 
Vi/^auj,  596,  601. 
Sphinx 
/^«u<rt,  194. 

^^^1^^376.  397,  4(H, 

408. 
tetoaco,  376,  405. 
Squatarola 
hslveiica,  471. 
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Stenogyra 

cuxendenSy  269. 

compressilabrii,  259. 

panat/ensiSf  460. 
Stenopsis 

(gquicaudata,  335. 

hijasciata,  385. 

decussata,    385,    407, 
409. 
Steroorarius 

chilensis,  400. 

crepidatus,  400,  408. 

pomarinuSt  400,  408. 
Stereosoma 

celebetisiSf  595. 
Steriota 

dimtaiiSf  129. 
Sterna 

e/«!^a»«,  400,  406,  408. 

^xwia,  400. 

hirundinacea,  400. 

tnca,  396. 
Stilopyga 

antillarum^   199,  204, 
220. 
Stilpnochlora 

maraineHat  200,  211. 
Strepeiceros 

tTwiere^.  102,  118,302. 

kudu,  102,  118,  301. 
Strepsilas 

interpres,  395,  500. 
Striglina 

myrtaa^  129. 
Strix 

flammea  perlata,  399, 
408. 

mexicanOf  387. 

saueierif  544. 
Strongylosoma 

gueriniif  28. 

paUipes,  28. 
Strutbio 

cameluSt  579. 

7noli/bdophan€8f  580. 
Stylopyga 

orientalis,  204. 
Suasa 

/in(2<»,638. 
SuaBtus 

dditus,  651. 
Saocinea 

hensoniana,  269. 
jncto,  269. 

sancta-keletuBf  269. 
Sula 

variegata^  399. 
Burendra 

quercetorum,  628. 
Bus 
barbatus,  227. 


Sutroa 

rostrata,  355. 
Sjoalis 

arvensiSy  377. 

— luteiventris,  377. 407. 

cA/ms,  398. 

luteiventris,  377. 

raimondif  397. 
Sychesia 

Aar^^minnt,  280. 

j'aneira,  280. 
Sjlepta 

iopasaliSf  129. 
Sjlvia 

bidehensis,  542. 

cinereay  471. 

citrrtfco,  471. 

nisoria,  542,  543. 
Sylyioapra 

grimmit  414. 
Symetha 

pattdu,  617. 
Symineridta 

dentaia,  335. 

myconoSy  336. 

procne,  336. 

toMy«,  336. 
SympiB 

«tto«im^a,  128. 
Synallaxis 

viodesta,  405. 

pudiburuUif  402. 
Syngonorthus,  gen.  no?., 
130. 

subpunctatuSf      130, 
133. 
Syntrichura 

<ioeri,  276. 
Syssphiox 

baaireif  289. 


TachytriorchU 

abbreviaius,  399,  408, 
409. 
Tseniura 

melanospikit  136. 
Tagiades 

atticus,  655. 

dealbatOj  655. 

decoratus,  655. 

ArAa«»ami,  654. 

oi^tfTtt^,  655. 

pralaya,  655. 

mv«,  654. 

triehoneura,  655. 

tripwUf  656. 
Taguria 

re/oto,  637. 
Tajuria 

jangala,  638. 


Talanga 

sexpunctalis,  129, 
Talioada 

arruami,  436. 

c/00^,  436,  437. 

exedltnB,    434,    436, 
437. 

mindara^  436. 

»ysft»,  436,  624. 
Talima 

carmen,  321. 
Talpa 

europan,  314. 
Tamias 

otfio/ictf^  315. 

striaius,  315. 
Tampbana 

mar9iu;rea,  325. 
Tanagra 

cyanocephala,  398, 407, 
409. 

darwini,  375,  407. 

rti^m,  396. 
Tantalus 

albicollis,  392. 

grisnts,  392. 

melanopis,  390,  391. 

melancps,  391 . 
Tapena 

o^t,  659. 

^oxmi,  659. 

thwaitem,  659. 
Tapirua 

afftericanus,  174. 

indicus,  541. 
Taraka 

hamada,  621. 

mo^one^ra,  621. 
Tarasidea 

pictuSt  96. 
Tarchon 

minoiSy  325. 
Tarentola 

mauritanica,  11. 

— ,  var.  deserti,  11. 
Tarucus 

plinius,    435,     445, 
62a 

pseudocassius,  445. 
Tatusia 

pe6a,  362. 
Telea 

poigphemus,  194. 

pramethea,  194. 
Telephorua 

vtrt<^N««,  88. 
TeliooU 

augias,  651. 

6ai7i^f(3<9,  651. 

6mAma,  651. 

«ra,  651. 
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Terpoidia 

fUlearia^  131. 
Terpone 

sylvicuUoTt  414. 
Testudo 

ffigantea,  581. 

grandidierif  581. 

ibero,  11. 

indica^eeiR. 

inepta,  666. 

Musieri,  666. 

9tm7neirei^  666. 

triserrata,  666. 
Tetralanguria 

ttpUndetis^  84. 
Tettix 

femonUus,  209. 

guadriundulatus,   1U9, 
208,221. 
Thais 

cerim/i,  Tar.    deyrolUi, 
194. 

pofyxena,  194. 
ThalatMBca 

giacialoideSf  401. 
Thamala 

fnarctana,  638,  639. 

mmio/a,  638,  639. 
Thanaos 

9';k>fa,  652. 

>ta/t\  652. 

stigmata,  652. 
Thaumastura 

com,  384,  397,  405. 
Theages 

vettalia,  278. 
Thecla 

androclea,  635. 

fUZMX»,  644. 

iii88a,643. 

onyjr,  640. 
Tberisticus 

aOncoUis,  390,  393. 

caitdatus,    389,    391, 
392,393. 

melanopis,  372,  390, 
391,405. 

melanops,    389,    392, 
393,409. 
Tfaespis 

Mirtnoma,  206. 
Thinoconis 

rtfmicieortM,      400, 
405. 
Thvaa 

Aoff«8^a,  128. 
TbynnuB 

aibacora,  135. 

macropterua,  135. 
ThysonotiB 

caMoniea,  435,  441. 


TbjTBonotis 

cepheU,  441. 

9chaefferat  441. 
Ticherra 

oc^f,  640. 
Tinnunoulus 

caribbaarum,  499. 

iiparveriua     cinnamo- 
minus,  388,  408. 
Titya 

argentata,  322. 

/«mc2a,  321. 
Tomigerus 

peivxilis,  267,  270. 
TomoAtoma 

neritoides,    529,    532, 
537,  539,  640. 
Tomatellina 

manillensis,  467. 

ringens,  467. 
Totanus 

flavipes,    400,    408, 
500. 

melanoleucus,  399, 
408. 

solttarius,  400,  408. 
Trabala 

brumalis,  323. 

cebreni^f  323. 

CTCttr,  323. 

druceif  323. 
Traohia 

Tnalbatensis,  463. 
Tragelaphus 

angasi,  98. 

gratuSy  471. 
Tragulus 

fki/Mi,  227. 
Triciena 

maxima,  194 
Triohochieta 

barbadensis,    666,  697, 
701. 

hesperidum,  701,  702. 
TricbogloMus 

forsteni,  471. 
Triohomelia 

cefenna,  283. 
Trichura 

cyanea,  276. 
Trichys 

gueniheri,  227. 
TridaotyluB 

mimUus,  200,  216. 
Trimerefurus 

gramineus,  507. 

subannidatus,  507. 
Tringa 

acuminata,  581. 

ftotWi,  400,  408. 

fuseicoUis,  400,  408. 


Tringa 

maculosa,  400,  408. 

minutdia,    400,   406, 
408. 

pectoralis,  581. 
TriDgoidee 

macularius,  372. 
Triplatoma 

attenuaia,  85. 

cist^,  96. 

gestroi,  85. 
Trochomorpba 

bintuanensis,  463. 

crossei,  463. 

loocensis,  462. 

metcaWei,   460,    461, 
462,463. 

splendens,  462. 
Trochomorphoides 

femandezi,  463. 

planasi,  463. 
Trochonanina 

eonicoides,  461.  462. 

labuanensis,  462. 
Troglodytes 

audax,  373. 

calvus,  118,  119. 

murtfMW,  373. 

musculus,  373,  408. 

fi^<fr,  119,  120. 

tschego,  119. 
Trogonopbis 

wiepmanni,  12. 
Tropidonotus 

cirgsargus,  507. 

conspiitUatus,  506. 

macuUUus,  507. 

mi^rM?,  481,  482,  48<\ 
490. 

rkodomelas,  507. 

saravacensis,  fiffj, 

mperinus,  19. 
Tropidopbonis 

brookii,  506. 
Trupialis 

fteWicoM,  378,  407. 
Try^^odes 

aiviMrto,  132. 
Trygon 

MpA^,  136. 
Tupaia 

aorsalis,  227. 

ferruginea,   223,   224, 
227. 

javanica,  224. 

melanura,    224,   225, 
227. 

mtfior,  224,  225. 

montana,  223,  224. 

j»c/ff,  224,  227. 

tofia,223. 


